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 FOREWORD 
 
 
 
 
 
 
 

To meet its mission objectives, the U.S. Navy performs a variety of operations, some requiring the use, 
handling, storage, or disposal of hazardous materials.  Through accidental spills and leaks and conventional 
methods of past disposal, hazardous materials may have entered the environment in ways unacceptable by 
today's standards.  With growing knowledge of the long-term effects of hazardous materials on the 
environment, the Department of Defense initiated various programs to investigate and remediate conditions 
related to suspected past releases of hazardous materials at their facilities.   
 
One of these programs is the Installation Restoration (IR) program.  This program complies with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by the 
Superfund Amendments and Reauthorization Act (SARA), the Resource Conservation and Recovery Act, 
and the Hazardous and Solid Waste Amendments of 1984.  These acts establish the means to assess and 
clean up hazardous waste sites for both private-sector and Federal facilities. CERCLA and SARA form the 
basis for what is commonly known as the Superfund program. 
 
Originally, the Navy's part of this program was called the Naval Assessment and Control of Installation 
Pollutants (NACIP) program.  Early reports reflect the NACIP process and terminology.  The Navy 
eventually adopted the program structure and terminology of the standard IR program. 
 
The IR program consists of Preliminary Assessment (PA) and Site Inspections (SIs), Remedial Investigation 
(RI) and Feasibility Study (FS), and Remedial Design and Remedial Action at sites where chemicals were 
allegedly spilled or disposed of.  The PA and SI identify the presence of pollutants.  The nature and extent of 
contamination as well as the selected remedial solutions are determined during the RI/FS.  The Remedial 
Design and Remedial Action are performed to complete implementation of the solution. 
 
The Southern Division, Naval Facilities Engineering Command manages and the U.S. Environmental 
Protection Agency and the Florida Department of Environmental Protection (formerly Florida Department of 
Environmental Regulation) oversee the Navy environmental program at Naval Air Station (NAS) Whiting 
Field.  All aspects of the program are conducted in compliance with Federal and state regulations, as 
ensured by the participation of these regulatory agencies. 
 
Questions regarding the CERCLA program at NAS Whiting Field should be addressed to Ms. Linda Martin, 
Code 1859, at (843) 820-5574. 
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EXECUTIVE SUMMARY 
 

 

A Feasibility Study (FS) has been conducted for Sites 3, 4, 6, 30, 32, and 33 at Naval Air Station Whiting 

Field in Milton, Florida, by the Southern Division, Naval Facilities Engineering Command, as part of the 

Department of Defense Installation Restoration (IR) program.  The IR program was designed to identify 

and abate or control contaminant migration resulting from past operations at naval installations.  The 

Remedial Investigation (RI) Report (Tetra Tech NUS, 1999) was completed for Sites 3, 4, 6, 30, 32, and 

33 in September 1999. 

 

This FS report develops and evaluates potential remedies for surface and subsurface soil contamination for 

Sites 3, 4, 6, 30, 32, and 33.  In this FS Remedial Action Objectives (RAOs) have been identified, 

Preliminary Remediation Goals (PRGs) have been developed, and remedial action alternatives to achieve 

those objectives have been identified and evaluated.  The FS identifies and discusses the applicable or 

relevant and appropriate requirements, and presents a brief overview of the findings of the RI and the risk 

assessment in order to identify RAOs.  For this FS, RAOs have been formulated based on the following 

criteria: (1) Unacceptable human health risks, (2) State of Florida Soil Cleanup Target Levels, and 

(3) U.S. Environmental Protection Agency Region III Risk Based Concentrations.  Remedial technologies 

addressing site-specific considerations were identified and screened; those technologies passing the 

screening phase were then developed into remedial alternatives.  A limited number of technologies were 

identified based on guidance established under the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980, as amended by the Superfund Amendments and 

Reauthorization Act of 1986, and the National Oil and Hazardous Substances Pollution Contingency Plan 

(40 Code of Federal Regulations 300).  Assessment of groundwater and the leaching of soil at these sites 

will be performed as part of the ongoing Site 40 Basewide Groundwater Investigation.  

 

This FS report contains the results of the identification, screening, and evaluation of remedial alternatives 

for surface and subsurface soil at the following sites: 

 

• Site 3, Underground Waste Solvent Storage Area 

• Site 4, North Aviation Gasoline (AVGAS) Tank Sludge Disposal Area 

• Site 6, South Transformer Oil Disposal Area 

• Site 30, South Field Maintenance Hangar  

• Site 32, North Field Maintenance Hangar 

• Site 33, Midfield Maintenance Hangar 
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Site 3 - Underground Waste Solvent Storage Area 
 

Site 3 is located adjacent to Building 2941 and just north of the Paint Locker, Building 2987.  The site 

includes an area where two 500-gallon underground metal tanks were used from 1980 to April of 1984 for 

the storage of waste solvents and residue generated from paint-stripping operations conducted at 

Building 2941.  Wastes from the tanks were periodically pumped out for off-base disposal.  In April of 1984, 

use of the underground tanks was discontinued and the two tanks were removed from the site.  Site 3 also 

includes an area where an underground waste oil tank was located at the southwestern corner of 

Building 2941.  This tank was used for storage of airframe, power plant, and ground support equipment 

liquid waste from 1968, and possibly earlier, until 1987.  During expansion of the hardstand in 1987, this 

tank was reportedly removed. 

 

The Chemical of Concern (COC) for Site 3 is arsenic from the surface down to approximately 9 feet below 

ground surface (bgs).  The areal extent of soil contamination at Site 3 is approximately 1,964 ft2 of 

impacted surface soil and 21,363 ft2 of impacted subsurface soil with an estimated volume of 145 yd3 of 

impacted surface soil and 5,492 yd3 of impacted subsurface soil.   

 

The three alternatives for Site 3 represent a range of actions including no action, containment/limited 

action addressing principal threats, and an aggressive action which minimizes the need for long-term 

management.  The three alternatives providing a range of treatment options for Site 3 are listed below. 

 

• Alternative S3-1: No Action 

• Alternative S3-2: Surface Soil (exceeding PRGs) Removal and Land Use Controls (LUCs) 

• Alternative S3-3: Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 

 

Site 4 - North Aviation Gasoline (AVGAS) Tank Sludge Disposal Area 
 

Site 4 is a former underground storage tank (UST) facility located north of Tow Lane at North Field.  The 

former tank farm within the fenced North Field restricted area covers approximately 2.5 acres and is 

currently covered with grass.  Site 4 contained nine 23,700-gallon steel tanks dating back to 1943 when 

NAS Whiting Field first began operations.  Eight of the nine USTs at this site were used for AVGAS storage.  

Past use(s) of the ninth tank for anything other than storage of contaminated jet fuel is unknown.  All USTs 

and associated piping were removed in 1992.  There are no records of spills or leaks at Site 4, but 

petroleum contamination was observed when the USTs were removed. 

 

The COCs for Site 4 are arsenic from the surface down to approximately 26 feet bgs and benzo(a)pyrene 

at approximately 35 feet bgs.  The areal extent of soil contamination at Site 4 is approximately 2,513 ft2 of
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impacted surface soil and 21,441 ft2 of impacted subsurface soil with an estimated volume of 186 yd3 of 

impacted surface soil and 18,410 yd3 of impacted subsurface soil.   

 

The four alternatives for Site 4 represent a range of actions including no action, containment/limited 

action addressing principal threats, and an aggressive action which minimizes the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 4 are listed below. 

 

• Alternative S4-1: No Action 

• Alternative S4-2: Surface Soil (exceeding PRGs) Removal and LUCs 

• Alternative S4-3: Surface Soil (exceeding PRGs) Removal, Soil Venting, and LUCs 

• Alternative S4-4: Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 

 

Site 6 - South Transformer Oil Disposal Area 
 

Site 6 is located southeast of the midfield maintenance hangar, Building 1454.  At Site 6, from the 1940s 

until 1964, transformers were reportedly drained into the grassed “0-2” ditch located approximately 500 feet 

southeast of the old transformer repair shop, Building 1478, and east of Building 1454.  It is likely the 

dielectric fluid from the transformers was contaminated with polychlorinated biphenyls.  Runoff from the 

grassed ditch drains in a northeasterly direction eventually into Big Coldwater Creek located approximately 

2.3 miles east of the disposal site (Geraghty & Miller, 1984). 

 

The COCs for Site 6 are benzo(a)pyrene and TPH from the surface down to approximately 4 feet bgs.  

The areal extent of soil contamination at Site 6 is approximately 20,100 ft2 of impacted surface and 

subsurface soil with an estimated volume of 1,482 yd3 of impacted surface soil and 1,482 yd3 of impacted 

subsurface soil.   

 

The four alternatives for Site 6 represent a range of actions including no action, containment/limited 

action addressing principal threats, and two aggressive actions which minimizes the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 6 are listed below. 

 

• Alternative S6-1: No Action 

• Alternative S6-2: Surface Soil (exceeding PRGs) Removal and LUCs 

• Alternative S6-3: Soil Venting and LUCs 

• Alternative S6-4: Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 
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Site 30 - South Field Maintenance Hangar 
 

Site 30 is located at the South Field Maintenance Hangar, Building 1406.  The site includes Building 1406, 

the adjacent wash rack area, and the location of the abandoned waste oil tanks west of Building 1406.  The 

South Field Maintenance Hangar was constructed in the middle 1940s to support maintenance service to 

training aircraft.  Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.  

These activities generated waste stripping compounds, cleaning solvents, paint wastes, alkaline cleaners, 

detergents, oil, and hydraulic fluids.   

 

The COCs for Site 30 are arsenic from the surface down to approximately 19 feet bgs and TPH from the 

surface down to approximately 20 feet bgs.  The areal extent of soil contamination at Site 30 is 

approximately 7,540 ft2 of impacted surface soil and 13,335 ft2 of impacted subsurface soil with an 

estimated volume of 558 yd3 of impacted surface soil and 4,035 yd3 of impacted subsurface soil.   

 

The four alternatives for Site 30 represent a range of actions including no action, containment/limited 

action addressing principal threats, and an aggressive action which minimizes the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 30 are listed below. 

 

• Alternative S30-1: No Action 

• Alternative S30-2: UST Removal, Surface Soil (exceeding PRGs) Removal and LUCs 

• Alternative S30-3: UST Removal, Surface Soil (exceeding PRGs) Removal, Soil Venting, and LUCs 

• Alternative S30-4: UST Removal, Surface and Subsurface Soil (exceeding PRGs) Removal and 

    LUCs 

 

Site 32 - North Field Maintenance Hangar 
 

Site 32 is located at the North Field Maintenance Hangar, Building 1424.  The site includes Building 1424, 

the adjacent wash rack area, and the location of the abandoned waste oil tanks east of Building 1424.  The 

North Field Maintenance Hangar was constructed in the middle 1940s to support maintenance service to 

training aircraft.  Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.  

These activities generated waste stripping compounds, cleaning solvents, paint wastes, alkaline cleaners, 

detergents, oil, and hydraulic fluids.  Before Aircraft Intermediate Maintenance Department activities began, 

aircraft maintenance wastes from Hangar 1424 were reportedly sent to base landfills; however, spills and 

uncontrolled disposal of solvents at or near the sites of generation were common occurrences in the 1940s 

and 1950s. 
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The only COC for Site 32 is TPH from the surface down to 37 feet bgs.  The areal extent of soil 

contamination at Site 32 is approximately 2,100 ft2 of impacted surface soil and 2,100 ft2 of impacted 

subsurface soil with an estimated volume of 156 yd3 of impacted surface soil and 1,019 yd3 of impacted 

subsurface soil.   

 

The four alternatives for Site 32 represent a range of actions including no action, containment/limited 

action addressing principal threats, and an aggressive action minimizes the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 32 are listed below. 

 

• Alternative S32-1: No Action 

• Alternative S32-2: UST Removal, Surface Soil (exceeding PRGs) Removal and LUCs 

• Alternative S32-3: UST Removal, Soil Venting and LUCs 

• Alternative S32-4: UST Removal, Surface and Subsurface Soil (exceeding PRGs) Removal and 

    LUCs 

 

Site 33 - Midfield Maintenance Hangar 
 

Site 33 is located at the Midfield Maintenance Hangar, Building 1454.  The site includes Building 1454 and 

the location of the abandoned waste oil tank north of Building 1454.  The Midfield Maintenance Hangar was 

constructed in the middle 1940s to support maintenance service of assigned aircraft and line maintenance 

on transient aircraft.  Activities at this site included engine maintenance, corrosion control, and aircraft 

cleaning.   

 

The COCs for Site 33 are arsenic from 2 feet bgs to approximately 27 feet bgs and TPH from 

approximately 5 feet bgs to 50 feet bgs.  The areal extent of soil contamination at Site 33 is approximately 

1,571 ft2 of impacted subsurface soil with an estimated volume of 1,117 yd3 of impacted subsurface soil.   

 

The four alternatives for Site 33 represent a range of actions including no action, containment/limited 

action addressing principal threats, and an aggressive action minimizes the need for long-term 

management.  The four alternatives that provide a range of treatment options for Site 33 are listed below. 

 

• Alternative S33-1: No Action 

• Alternative S33-2: UST Removal, LUCs 

• Alternative S33-3: UST Removal, Soil Venting and LUCs 

• Alternative S33-4: UST Removal, Subsurface Soil (exceeding PRGs) Removal and LUCs 
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1.0 INTRODUCTION 

Tetra Tech NUS, Inc., under contract N62467-94-D-0888 to the Department of the Navy, Southern 

Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is submitting this Feasibility 

Study (FS) to address surface and subsurface soil at Sites 3, 4, 6, 30, 32, and 33 at Naval Air Station 

(NAS) Whiting Field, Milton, Florida.  The impact of these soils on groundwater will be evaluated in the FS 

for Site 40, Basewide Groundwater.  This FS is one in a series of site-specific reports being completed in 

conjunction with the NAS Whiting Field General Information Report (GIR) (ABB-ES, 1998) and Remedial 

Investigation (RI) Report (Tetra Tech NUS, 1999) to present the results of the overall RI/FS for the site.  

This FS report includes the development, screening, and evaluation of potential remedial alternatives 

addressing impacted soil at Sites 3, 4, 6, 30, 32, and 33. 

 

The goals of the RI/FS are (1) to assess the extent, magnitude, and impact of contamination at the site; 

(2) to qualitatively and quantitatively assess the risk posed to human health and the environment by site-

related contamination; and (3) to develop remedial alternatives addressing threats to human health and/or 

the environment.  The first two goals have been discussed in the GIR and RI reports; the remaining goal 

will be presented and discussed in this FS report.  For brevity, general information presented in the 

GIR and RI reports will not be repeated in the FS report. 

 

The GIR provides information common to all sites at NAS Whiting Field, such as 

 

• Facility information and history. 

• Description of physical characteristics of the facility (climatology, hydrology, soil, geology, and 

hydrogeology). 

• Summary of previous investigations. 

• Risk assessment (RA) methodology for both human health and ecological receptors. 

• A summary of the facilitywide background evaluation. 

 

The RI serves as the mechanism for collecting data to identify the source of contamination and migration 

pathway characteristics, for conducting a baseline RA, and for collecting physical measurements and 

chemical analytical data necessary for remedial alternative evaluation in the FS.  The RI provides the 

basis for determining whether remedial action is necessary.  The RI Report for Sites 3, 4, 6, 30, 32, and 

33 at NAS Whiting Field provides the following information: 

 

• Site descriptions and a summary of previous investigations for Sites 3, 4, 6, 30, 32, and 33. 

• A summary of the field investigation methods used during the RI. 

• A site-specific data quality assessment. 
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• The selection of Chemicals of Potential Concern (COPCs) for each site. 

• An assessment of the extent, magnitude, and impact of contamination at the site. 

• A qualitative and quantitative assessment of risks to human health and the environment. 

 

The FS uses the results of the RI and the information presented in the GIR to identify Remedial Action 

Objectives (RAOs), Preliminary Remediation Goals (PRGs), Chemicals of Concern (COCs), and to 

develop, screen, and evaluate potential remedial alternatives.  The FS has been prepared in accordance 

with the following regulations and guidance documents: the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 

Reauthorization Act (SARA) (references made to CERCLA in this report should be interpreted as 

"CERCLA, as amended by SARA"); the National Oil and Hazardous Substances Pollution Contingency 

Plan (NCP): 40 Code of Federal Regulations (CFR), Part 300; and Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA (RI/FS Guidance) (USEPA, 1988). 

 

1.1 THE CERCLA FS PROCESS 
 

The development of remedial alternatives for CERCLA sites consists of developing PRGs, COCs, and 

areas and volumes of contamination and then identifying applicable technologies and developing those 

technologies into remedial alternatives to meet the PRGs.  

 

The first step in the FS process is to develop RAOs specifying the contaminants, media of interest, and 

exposure pathways which leads to development of the PRGs and COCs.  The PRGs are developed 

based on chemical-specific applicable or relevant and appropriate requirements (ARARs), when 

available, site-specific risk-based factors, or other available information.  COCs are identified as those 

chemicals with average concentrations exceeding the PRGs and background.  Once the PRGs and 

COCs have been determined, the areas and volumes of contamination requiring remedial action are 

determined. 

 

Once RAOs/PRGs are identified, general response actions (GRAs) for each medium of interest are 

developed. GRAs typically fall into the following categories: No Action, containment, excavation, 

extraction, treatment, disposal, or other actions, singular or in combination, taken to satisfy the RAOs for 

the site. 

 

The next step in the FS process is to identify and screen alternatives.  This step considers applicable 

technologies for each GRA.  This step eliminates technologies not technically feasible.  Those 

technologies passing the screening phase are then assembled into remedial alternatives.  The NCP 

requires a range of alternatives be presented in the FS to the maximum practicable extent.  Remedial 
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alternatives are then described and analyzed in detail using the CERCLA evaluation criteria (Table 1-1) 

described in the NCP, including: 

 

Threshold Criteria 

• Overall protection of human health and the environment. 

• Compliance with ARARs. 

 

Balancing Criteria 

• Long-term effectiveness and permanence. 

• Reduction of toxicity, mobility, or volume of contaminants through treatment. 

• Short-term effectiveness. 

• Implementability. 

• Cost. 

 
Alternatives are evaluated against two additional factors (Modifying Criteria) after state participation and 

the public comment period for the FS: 

 

Modifying Criteria 

• State acceptance. 

• Community acceptance. 

 

The results of the detailed analyses are summarized and compared in a comparative analysis.  The 

alternatives are compared against each other using the CERCLA evaluation criteria. 

 

These criteria are used because SARA requires them to be considered during remedy selection.  

Modifying criteria, including state and community acceptance, are also evaluated.  State acceptance is 

evaluated when the state reviews and comments on the draft FS report, and a proposed plan is then 

prepared in consideration of the state's comments.  Community acceptance is evaluated based on 

comments received on the FS and proposed plan during a public comment period.  This evaluation is 

described in a responsiveness summary which is included in the Record of Decision (ROD). 

 

Upon completion of the FS Report, the Proposed Plan will be developed.  The Proposed Plan will identify 

the preferred remedial alternative for Sites 3, 4, 6, 30, 32, and 33.  This document will be written in 

community-friendly language and will be made available for public comment.  Upon receipt of public 

comments, responses to these comments will be developed in a responsiveness summary, and the ROD 

will  be  prepared.  The  ROD  will  document  the  chosen  alternative  for  the  site  and  will  include  the 
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responsiveness summary as an appendix.  Once the ROD is signed, the chosen remedial alternative will 

be implemented. 

 

The entire FS process provides the technical information and analyses forming the basis for a proposed 

remedial action plan (proposed plan), and the subsequent ROD documents the identification and 

selection of the remedy.  

 
1.2 PURPOSE 
 

The purpose of the FS report for Sites 3, 4, 6, 30, 32, and 33 at NAS Whiting Field is to develop remedial 

alternatives to address threats to human health and the environment resulting from contaminated soil.  

RAOs are used to develop, screen, and evaluate potential remedial alternatives to meet the objectives.   

 

The FS report was developed in accordance with the NCP which provides guidance for identifying 

applicable remedial action technologies.  The FS report does not present all the possible variations and 

combinations of remedial actions possible, but presents distinctly different alternatives representing a 

range of opportunities for meeting the RAOs.  It is expected these different alternatives can be adjusted 

during the proposed plan and decision process, and to a lesser extent during detailed design, to 

accomplish the RAOs in a manner similar to the initially proposed alternative.  Also, the FS report does 

not present information on alternatives failing to meet the RAOs, except for a No Action alternative, which 

provides a baseline for comparison of all alternatives. 

 

The following criteria are considered in identifying appropriate remedial action for Sites 3, 4, 6, 30, 32, 

and 33. 

 
• RAOs.  RAOs are developed to specify the contaminants, media of interest, exposure pathways, and 

remedial action goals. 

 
• Applicable Technologies.  Technologies applicable for addressing contaminated media are identified 

and screened.  Technologies that cannot be implemented are eliminated. 

 
• Remedial Alternatives.  Technologies passing the screening phase are assembled into remedial 

alternatives. 

 
• Detailed Analysis.  Selected remedial alternatives are described and evaluated using seven of the 

nine criteria outlined in the NCP. 

 
• Comparative Analysis.  Remedial alternatives are compared against each other using threshold and 

primary balancing criteria. 
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1.3 ENVIRONMENTAL CONDITIONS 
 

NAS Whiting Field is located in Santa Rosa County, in Florida's northwest coastal area, approximately 

5.5 miles north of Milton and 25 miles northeast of Pensacola.  Mobile, Alabama, is approximately 70 miles 

west of the air station, and Tallahassee, the capital of Florida, is 174 miles to the east.  The installation was 

constructed in the early 1940s and since then has served as a naval aviation training facility.  NAS Whiting 

Field presently consists of two airfields (North and South Fields) separated by an industrial area.  The 

installation is approximately 3,842 acres in size.  NAS Whiting Field provides the support facilities for flight 

and academic training.  Figure 1-1 presents the installation layout and locations of RI/FS sites at 

NAS Whiting Field.  Figure 1-2 shows the location of soil borings installed during the investigation of 

Sites 3, 4, and 32.  Figure 1-3 shows the location of soil borings for Sites 6 and 33, and Figure 1-4 shows 

the location of soil borings for Site 30. 

 

Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential and 

forested area to the south and southwest, and forests along the remaining boundaries.  Located on an 

upland area, elevations at Whiting Field range from 50 to 190 feet above sea level.  The facility is bounded 

by low-lying receiving water:  Clear Creek to the west and south and Big Coldwater Creek to the east.  

These two streams are tributaries of the Blackwater River which discharges to the estuarine waters of the 

East Bay of the Escambia Bay coastal system.  Both Clear Creek and Big Coldwater Creek are classified by 

the Florida Department of Environmental Protection (FDEP) as Class II Waters Recreation-Propagation and 

Management of Fish and Wildlife.  Blackwater River is classified as an Outstanding Florida Water.  

Outstanding Waters are considered to be of exceptional recreational and ecological significance. 

 

1.4 REGULATORY SETTING 
 

The Navy Installation Restoration (IR) program was designed to identify and abate or control contaminant 

migration resulting from past operations at naval installations, with the goal of expediting and improving 

environmental response actions while protecting human health and the environment.  The IR program is 

conducted in accordance with Section 120 of CERCLA as amended by SARA and Executive Order 12580.  

CERCLA requires federal facilities to comply with the act, both procedurally and substantively. 

SOUTHNAVFACENGCOM is the agency responsible for the Navy IR program in the southeastern United 

States; therefore, SOUTHNAVFACENGCOM has the responsibility of processing NAS Whiting Field 

through the Preliminary Assessment, Site Inspection, RI/FS, and remedial response selection in compliance 

with the guidelines of NCP (40 CFR 300). 
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Section 105(a)(8)(A) of SARA required the U. S. Environmental Protection Agency (USEPA) to develop 

criteria to set priorities for remedial action based on relative risk to human and the environment.  To meet 

this requirement, USEPA has established the Hazard Ranking System (HRS) as Appendix A to the NCP.  

First promulgated in 1982, the HRS was amended in December 1990, effective March 14, 1991 [55 Federal 

Register (FR) No. 241:51532-51667], to comply with requirements of Section 105(c)(1) of SARA to increase 

the accuracy of the assessment of relative risk. 

 

The HRS score for NAS Whiting Field was generated in 1993.  The score was sufficient to place 

NAS Whiting Field on the National Priorities List (NPL); therefore, in January 1994, USEPA placed NAS 

Whiting Field on a list of sites proposed for inclusion on the NPL (40 CFR 300; FR 18 January 1994), and on 

May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 (40 CFR 300; FR 31 

May 1994).  Consequently, the RI/FS for NAS Whiting Field must follow the requirements of the NCP, as 

amended by SARA, and guidance for conducting an RI/FS under  CERCLA (USEPA, 1988). 

 

Per CERCLA Section 121(d), the Navy will follow ARARs of the State of Florida for all IR program activities 

at NAS Whiting Field. 

 

1.5 REPORT ORGANIZATION 
 

The FS report is organized into seven chapters.  Chapter 1.0 presents the purpose, site description, and 

regulatory setting for the FS at NAS Whiting Field.  Chapters 2.0 through 7.0 present the development of the 

RAOs, PRGs, COCs, and areas and volumes of contamination; identify and screen the alternatives; present 

the detailed analysis of the alternatives; and present the comparative analysis for each site.  Each site is 

addressed individually in a separate chapter for ease of review. 

 

The FS report also includes six Appendices (A-F).  Appendix A provides a copy of Florida Soil Cleanup 

Target Levels (SCTLs) for soils (Chapter 62-777, F.A.C.), and Appendix B provides a copy of the USEPA 

Region III Soil Screening Levels.  GRAs are described in Appendix C, and CERCLA evaluation criteria are 

discussed in Appendix D.  Appendix E contains a cost estimate for the alternatives evaluated at each site, 

and Appendix F provides responses to USEPA and FDEP comments on the draft FS. 
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2.0 SITE 3 - UNDERGROUND WASTE SOLVENT STORAGE AREA 

Site 3 includes the area surrounding Building 2941 and extends south to the Paint Locker, Building 2987 

(see Figure 1-1).  The site includes an area where two 500-gallon underground metal tanks were used 

from 1980 to April of 1984 for the storage of waste solvents and residue generated from paint-stripping 

operations conducted at Building 2941.  Wastes from the tanks were periodically removed for off-base 

disposal.  In April of 1984, use of the underground tanks was discontinued and the two tanks were 

removed from the site.  During excavation operations, one of the tanks was punctured by a backhoe, 

resulting in the spillage of approximately 120 gallons of waste solvents onto the ground.  Cleanup 

operations conducted resulted in the recovery of approximately 50 gallons of the waste solvent and the 

removal of approximately 6 yd3 of contaminated soil.  This material was sent off base for disposal.  

Examination of the tanks revealed holes up to 0.5 inch in diameter apparently caused by the waste 

solvents corroding through the metal tanks.  The extent of leakage from the tanks before their removal is 

not known.   

 

Site 3 also includes the area where an underground waste oil tank was located near the southwestern 

corner of Building 2941.  This tank was used for storage of airframe, power plant, and ground support 

equipment liquid waste from 1968, and possibly earlier, until 1986.  This tank was reportedly removed 

prior to the expansion of the hardstand in 1987. 

 

Sanitary and storm lines located adjacent to or exiting Building 2941 to the north, west, and east of the 

building were also investigated as part of Site 3. 

 

The remedial investigation for Site 3 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   

 
2.1 ENVIRONMENTAL CONDITIONS 
 
2.1.1 Nature and Extent of Contamination 
 
Chemicals detected in the surface and subsurface soils at Site 3 include volatile organic 

compounds (VOCs), semivolatile organic compounds (SVOCs), total petroleum hydrocarbons (TPH), 

pesticides/polychlorinated biphenyls (PCBs), and inorganics.  Most of the positive detections were 

confined to the surface soils.  Surface soil results appear to show different patterns of SVOCs and 

pesticides.  SVOCs appear to be limited to the surface soil in the area around the former underground 

storage tanks (USTs) near the southern end of Building 2941, except for bis(2-ethylhexyl)phthalate 

detected in 3SB02 (see Figure 1-2 for location of soil borings).  The possible source of the release of 

SVOCs to the surface soil is surface spills from wastes being discharged to the waste oil and waste 

solvent USTs. Only one SVOC (diethyl phthalate) was detected in the subsurface soil at the former USTs. 
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Pesticide compounds in surface soil were detected almost exclusively in samples collected from the 

northern end of Building 2941 (3SB1, 3SB2, and 3SB3).  Only one surface soil sample in the vicinity of 

the USTs (3SB013) contained pesticide compounds.  Pesticide compounds were detected in three 

subsurface soil samples to depths of 25-27 feet below ground surface (bgs).  4,4’-DDD was detected in 

two soil borings (3SB06 and 3SB07) located in the vicinity of the abandoned USTs.  4,4’-DDT was also 

detected at 10 to 12 feet bgs in 32SB07.  Dieldrin was detected in boring 3SB01 located on the northern 

end of Building 2941 at depths of 5 to 7 feet and 25 to 27 feet bgs.  The occurrence of pesticides in the 

surface soils is most likely from pest control efforts. 

 

The remaining chemicals (VOCs, TPH, and inorganics) were detected at a substantially lower frequency 

in the surface and subsurface soil than SVOCs and pesticides/PCBs.  VOC constituents were 

concentrated along the east side of Building 2941.  Acetone was detected more often in the subsurface 

soil than in the surface soil.  Acetone is also a common laboratory-derived contaminant; however, 

relatively high acetone detections (16 to 100 J µg/kg) in the surface and subsurface soils along the east 

side of Building 2941 indicate they are valid soil concentrations.  PCE was detected in the surface soil 

and subsurface soil at 3SB05 to a depth of 5-7 feet bgs.  Infrequent detections of TPH appear to be 

centered around the abandoned USTs, with the exception of a detection in 3SB01. 

 

Arsenic and cyanide appear to follow the same pattern as the pesticides in the surface and subsurface 

soil at Site 3.  These constituents are common ingredients in commercial pesticides. 

 

2.1.2 Risk Assessment Results 
 

Surface Soil 
 

The concentrations of six analytes (aluminum, arsenic, chromium, dieldrin, iron, and vanadium) exceeded 

site-specific background concentrations and either USEPA Region III Risk-Based Concentrations (RBCs) 

or Florida SCTLs for direct soil exposure (residential).  These analytes were selected as COPCs and 

were used to evaluate the human health risks associated with the surface soil at Site 3 (Table 2-1).   

 
Table  2-1 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

 

Chemicals of Potential Concern Surface 
Soil 

Subsurface 
Soil 

Aluminum   
Arsenic   
Chromium   
Iron   
Vanadium   
Dieldrin   
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The cancer risks associated with reasonable maximum exposure (RME) to surface soil are 1.5 x 10-6 for 

an older child trespasser, 2.4 x 10-6 for an adult trespasser, 6.9 x 10-6 for the occupational worker, 

1.0 x 10-6 for the site maintenance worker, 1.4 x 10-7 for the construction worker, and 3.9 x 10-5 for the 

child/adult resident.  The cancer risks for all receptors are less than or within the USEPA acceptable 

cancer risk range of 1 x 10-4 to 1 x 10-6.  The risk values for the construction worker and site maintenance 

worker are less than or equal to the FDEP target risk of 1 x 10-6.  However, the cancer risks associated 

with exposure to surface soils for the trespasser (older child and adult), the occupational worker, and the 

child/adult resident exceed the FDEP target risk of 1 x 10-6.  The primary risk driver is arsenic for all 

receptors.  Dieldrin was also a risk driver for the child and adult resident. 

 

The noncancer risks associated with surface soil ingestion and dermal contact for the older child and 

adult trespasser, occupational worker, site maintenance worker, construction worker, and the adult 

resident are below USEPA's and FDEP's target Hazard Index (HI) of 1.  The noncarcinogenic risk (RME) 

for the child resident is 1.01.  This noncarcinogenic risk slightly exceeds unity (1.0).  However, the 

noncarcinogenic risk for individual target organs does not exceed 1.0. 

 

Subsurface Soil 
 

The concentrations of only one analyte (arsenic) exceeded site-specific background concentrations and 

either USEPA Region III RBCs or FDEP’s SCTLs for direct soil exposure (industrial/commercial).  Arsenic 

was selected as a COPC and was used to evaluate the human health risk associated with the subsurface 

soil at Site 3. 

 

The cancer risk (RME) associated with exposure to subsurface soil (ingestion and dermal contact) for the 

construction worker is 1.5 x 10-7 which is below the USEPA acceptable risk range of 1 x 10-4 to 1 x 10-6 

and below the FDEP target level of 1 x 10-6.   

 

The noncarcinogenic risk (RME) for the construction worker for exposure to subsurface soils is below the 

USEPA and FDEP target HI of 1.0. 

 

Ecological 
 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 3 is limited in quantity and quality since the site 

is characterized by concrete, asphalt, buildings, mowed turfgrass, and heavy human activity.  Also due to 

the small size of this site, it comprises only a small portion of the home ranges of most terrestrial wildlife 

species found on the base.  Although some types of wildlife can become accustomed to heavy human 
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activity, no habitat is present on or near the site to attract anything but an occasional transient songbird or 

small mammal.  Reduction in growth, survival, and reproduction of small mammal and bird populations at 

or near the site is not expected.  Based on this information, potential risks to ecological receptors appear 

to be acceptable. 

 

2.2 REMEDIAL ACTION OBJECTIVES 
 

The objectives and goals for remedial actions at Site 3 provide the basis for selecting RAOs and 

identifying remedial technologies to address unacceptable human health risks associated with direct 

exposure to surface and subsurface soil contamination at the sites.  RAOs addressing groundwater and 

leaching to groundwater will be addressed in the FS for Site 40, Basewide Groundwater.   

 

To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 

presented in this section is used to identify and evaluate appropriate remedial technologies for Site 3 

(Section 2.3). 

 

2.2.1 Applicable or Relevant and Appropriate Requirements 
 

ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs. 

 

The NCP defines two ARAR components: (1) applicable requirements and (2) relevant and appropriate 

requirements.  Applicable requirements are those cleanup standards, standards of control, and other 

substantive requirements, criteria, or limitations promulgated under Federal or state environmental or 

facility siting laws specifically addressing a hazardous substance, pollutant, contaminant, remedial action, 

or other circumstance found at a CERCLA site.  Applicable state standards are only those (1) identified by 

the state in a timely manner, (2) consistently enforced, and (3) more stringent than Federal requirements. 

 

Relevant and appropriate requirements are those cleanup standards, standards of control, and other 

substantive requirements under Federal and state environmental and facility siting laws that, while not 

“applicable” to a hazardous substance, pollutant, contaminant, or remedial action, address situations 

sufficiently similar to those encountered at the CERCLA site so their use is well suited to the particular 



Rev. 1 
03/26/01 

 

R4707993 2-5 CTO-0028 

site.  Only those state standards identified (1) in a timely manner and (2) more stringent than Federal 

requirements may be relevant and appropriate. 

 

“Applicability” is a legal determination of jurisdiction of existing statutes and regulations, whereas 

“relevant and appropriate” is a site-specific determination of the appropriateness of existing statutes and 

regulations.  Therefore, relevant and appropriate requirements allow flexibility not provided by applicable 

requirements in the final determination of cleanup levels.  Once a requirement is identified as an ARAR, 

the selected remedy must comply or be waived from the ARAR, even if the ARAR is not required to 

assure protectiveness.  The general relevant and appropriate requirements apply only to actions at the 

site.  Applicable requirements apply to both on- and off-site remedial actions. 

 

Other requirements "to be considered (TBC) guidance criteria" are Federal and state nonpromulgated 

advisories or guidance not legally binding and not having the status of potential ARARs (i.e., they have 

not been promulgated by statute or regulation).  However, if there are no specific ARARs for a chemical 

or site condition, or if ARARs are not deemed sufficiently protective, then guidance or advisory criteria 

should be identified and used to ensure the protection of human health and the environment. 

 

Under the description of ARARs set forth in the NCP and SARA, state and Federal ARARs are 

categorized as: 

 

· Chemical-specific (i.e., governing the extent of site remediation with regard to specific contaminants 

and pollutants). 

 
· Location-specific (i.e., governing site features such as wetland, floodplains, and sensitive ecosystems 

and pertaining to existing natural and manmade site features such as historical or archaeological 

sites). 

 
· Action-specific (i.e., pertaining to the proposed site remedies and governing the implementation of the 

selected site remedy). 

 

During the detailed analysis of remedial alternatives, each alternative will be analyzed to determine its 

compliance with ARARs.  Chemical-, location-, and action-specific ARARs are discussed in the following 

sections and presented in Table 2-2. 

 

2.2.1.1 Chemical-Specific ARARs 
 

Chemical-specific requirements are standards limiting the concentration of a chemical found in or 

discharged to the environment.  They govern the extent of site remediation by providing either actual 
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Table  2-2 
SYNOPSIS OF FEDERAL AND STATE ARARs AND GUIDANCE FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
 
 

Name and Regulatory Citation Description Consideration in the Remedial Action Process Type 
FEDERAL 

USEPA Region III Risk-Based 
Concentration Table 

Provides risk-based concentrations for 
screening of soil. 

Relevant and Appropriate.  These guidelines aid in the screening of 
chemicals in soil and have been requested by the USEPA to be used at 
NAS Whiting Field as an ARAR. 

Chemical-
specific 

CERCLA and the NCP Regulations (40 
CFR, Section 300.430) 

Discusses the types of LUCs to be 
established at CERCLA sites. 

Applicable.  These regulations may be used as guidance in establishing 
appropriate LUCs at Site 3. 

Action-specific 

Occupational Safety and Health Act (29 
CFR Part 1910) 

Requires establishment of programs to 
ensure worker health and safety at 
hazardous waste sites. 

Applicable.  These requirements apply to response activities conducted in 
accordance with the NCP.  During the implementation of any remedial 
alternative for Site 3, these regulations must be followed. 

Action-specific 

Hazardous Materials Transportation Act 
Regulations (49 CFR 171-179) 

Provides requirements for packaging, 
labeling, manifesting, and transporting 
hazardous materials. 

Applicable:  If soil is excavated and transported and is found to be 
hazardous, the soil would need to be handled, manifested, and transported 
as a hazardous waste. 

Action-specific 

National Emissions Standards for 
Hazardous Air Pollutants (40 CFR 
Part 61) 

Standards promulgated under the 
Clean Air Act for significant sources of 
hazardous air pollutants. 

Relevant and Appropriate:  Remedial Action (e.g., soil excavation) may 
result in release of hazardous air pollutants. 

Action-specific 

Resource Conservation and Recovery 
Act (RCRA) 
Treatment, Storage, and Disposal of 
Hazardous Waste (40 CFR 262-266) 
 
 
 
Land Disposal Restrictions (40 CFR 268) 

 
 
Regulates the treatment, storage, and 
disposal of hazardous waste 
 
 
 
Restricts certain listed or characteristic 
hazardous waste from placement or 
disposal on land without treatment. 

 
 
Relevant and Appropriate:  Hazardous waste generated by site 
remediation activities must meet RCRA generator and treatment, storage, 
or disposal requirements. 
 
 
Excavated soils or treatment residuals (such as spent activated carbon) 
may require disposal in a land fill. 

 
 
Action-specific 
 
 
 
 
Action-specific 

STATE 
Florida SCTLs (Chapter 62-777, F.A.C.) Default SCTLs.  Human health risk-

based cleanup goals for soil. 
Applicable.  These regulations apply to all remedial actions in the State of 
Florida. 

Chemical-
specific 

Florida SCTLs (Chapter 62-785, F.A.C.) Default SCTLs.  Human health risk-
based cleanup goals for Brownfield 
soils. 

TBC:  These regulations apply to all Brownfield remedial actions in the 
State of Florida. 

Guidance 

Florida Hazardous Waste Rules 
(Chapter 62-730, F.A.C.) 

Adopts by reference, specific sections 
of the Federal hazardous waste 
regulations. 

Relevant and Appropriate.  These regulations are not applicable to Site 3 
because they apply the handling of hazardous waste.  These regulations 
may apply if material is removed from a site. 

Action-specific 
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cleanup levels or the basis for calculating such levels.  The State of Florida has developed chemical-

specific, risk-based SCTLs for soil in Florida (FDEP, 1999).  A listing of the SCTL values (Chapter 62-777, 

F.A.C.) is provided in Appendix A.  The USEPA Region III has developed Soil Screening Levels (SSLs) 

which have been requested by the USEPA to be used at NAS Whiting Field as a "Relevant and 

Appropriate" ARAR.  A listing of the USEPA Region III SSLs is provided in Appendix B. 

 

2.2.1.2 Location-Specific ARARs 
 

Location-specific ARARs govern site features (e.g., wetland, floodplains, wilderness areas, and 

endangered species) and manmade features (e.g., places of historical or archaeological significance).  

These ARARs place restrictions on concentrations of hazardous substances or the conduct of activities 

based solely on the site's particular characteristics or location. 

 

Observations made during the ecological assessment for Site 3 indicate no state or Federally listed rare, 

threatened, or endangered species of concern are known to exist on this site (Tetra Tech NUS, 1999).  

Site 3 does not contain wetland areas, and no part of the site is located within a 100-year floodplain.   

 

2.2.1.3 Action-Specific ARARs 
 

Action-specific ARARs are technology- or activity-based limitations controlling activities for remedial 

actions.  Action-specific ARARs generally set performance or design standards, controls, or restrictions 

on particular types of activities.  To develop technically feasible alternatives, applicable performance or 

design standards must be considered during the detailed analysis of remedial alternatives.  During the 

detailed analysis of alternatives, each alternative will be analyzed to determine compliance with action-

specific ARARs. 

 

Certain action-specific ARARs include permit requirements.  Under CERCLA Section 121(e), permits are 

not required for remedial actions conducted entirely on site at Superfund sites.  This permit exemption 

applies to all administrative requirements, including approval of or consultation with administrative bodies, 

documentation, record keeping, and enforcement.  However, the substantive requirements of these 

ARARs must be attained. 

 

2.2.1.4 To Be Considered Criteria 
 

As previously stated, TBCs are Federal and state nonpromulgated advisories or guidance not legally 

binding and do not have the status of being a potential ARAR (i.e., have not been promulgated by statute 

or regulation).  However, if there are no specific regulatory requirements for a chemical or site condition,
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or if ARARs are not deemed sufficiently protective, then guidance or advisory criteria should be identified 

and used to ensure the protection of human health and the environment. 

 

2.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 

the receptors present at the site.  RAOs are identified in this section for surface and subsurface soil and 

will consider the results of the RI discussed in Section 2.1, particularly the human health and ecological 

risk assessments, as well as the ARARs and TBCs identified in Table 2-2.   

 

For this FS, RAOs have been formulated based on the following criteria: 

 
• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on the 

current and anticipated future commercial/industrial use of the site. 

 
• State of Florida SCTL. 

 
• USEPA Region III RBC values (commercial/industrial land use). 

 

The potential for the leaching of chemicals by rainwater from soils will be evaluated as part of Site 40, 

Basewide Groundwater.  The current and future use of the property at this site is industrial.  The current 

and future receptors are occupational and construction workers in direct contact with the soil.  Based on 

the current and future use receptors, two RAOs have been developed for Site 3.  They are as follows. 

 

RAO 1: To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils.   

 

RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 

 

2.2.3 Preliminary Remediation Goals 
 

PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  As part of the CERCLA process, PRGs are periodically 

revised because of new guidance requirements and promulgated or updated ARARs.  Final Remediation 

Goals are not formally set until the approval of the ROD and are often refined during the FS process.  
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Specifically PRGs are used to determine COCs, to estimate areas and volumes of impacted media, and 

to set performance standards for potential remedial alternatives.  The steps leading to the development of 

the PRGs include the development of RAOs and the identification of the ARARs. 

 

PRGs are determined based on ARARs, chemicals and media of interest, and exposure pathways.  Two 

ARARs will be used for PRG development: the State of Florida SCTLs (Chapter 62-777, F.A.C.) and the 

USEPA Region III SSLs (see Table 2-2).  The FS evaluation for groundwater beneath these sites and the 

leaching of chemicals from soil to groundwater will be performed in the FS for Site 40, Basewide 

Groundwater.  The current and future use of these sites is for industrial purposes; therefore, the exposure 

pathways are to occupational and construction workers.   

 

Cleanup of inorganic chemicals below their established background concentrations will not be performed; 

therefore, background concentrations will be used as the lower limit for PRGs.  The PRG selection 

process is summarized below. 

 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 

 
2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 

 

Table 2-3 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 3.   

 

2.2.4 Chemicals of Concern 
 

The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration exceeding the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 2-4 shows the COC 

selections for Site 3. 

 

2.2.5 Areas and Volumes of Soil Requiring Remedial Action 
 

The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.   
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Table  2-3 
DETERMINATION OF PRGs AT SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
 

 

Chemical of Potential 
Concern1 

Units 62-777, F.A.C. 
Commercial/ 

Industrial 
SCTL2 

USEPA Region 
III Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5 

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Chromium mg/kg 420 610 420 N 11 420 22.8 420 
Iron mg/kg 480,000 61,000 61,000 N 8,832 61,000 18,110 61,000 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
Dieldrin mg/kg 0.3 0.36 0.3 C NA 0.3 NA 0.3 
 
1Combined list of all COPCs for Site 3. 
 
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. 
 
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens). 
 
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen 
 
5Table 3-18, General Information Report (GIR), Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean 
detected concentration. 
 
* Chemical is not a health concern for the commercial/industrial exposure scenario. 
mg/kg – milligrams per kilogram 
NA – Not Applicable 
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Table  2-4 
CHEMICAL OF CONCERN EVALUATION FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
 

 
Surface Soil 

Representative Concentration1 Chemical of Potential 
Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 21,500 -- 21,500 Maximum n<10 200,000 No 
Arsenic mg/kg 5.5 -- 5.5 Maximum n<10 3.7 Yes 
Chromium mg/kg 42.7 -- 42.7 Maximum n<10 420 No 
Iron mg/kg 12,900 -- 12,900 Maximum n<10 61,000 No 
Vanadium mg/kg 34 -- 34 Maximum n<10 1,400 No 
Dieldrin mg/kg 0.044 -- 0.044 Maximum n<10 0.3 No 
 

Subsurface Soil 
Representative Concentration1 Chemical of Potential 

Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

 
PRG 

 
COC 

Arsenic mg/kg 16 -- 6.6 95% UCL-T UCL<Max 6.2 Yes 
 
1For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value 

was used in the calculation. 
2Statistics: Maximum value used since the sample size was <10 samples. 

  95% UCL of log-transformed data (95% UCL-T). 

mg/kg = milligrams per kilogram 

UCL = upper confidence limit 

UCL-T = UCL of log-transformed data 
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The only COC at Site 3 is arsenic in the surface and subsurface soil (Figure 2-1).  Three of the thirteen 

sample locations have at least one detection of arsenic above the PRG.  Two samples are located near 

the northern end of Building 2941 (3SB01 and 3SB02), and the third sample (3SB06) is located directly 

south of the building.   
 
Sample 3SB01 had an arsenic concentration of 5.5 mg/kg (PRG = 3.7 mg/kg) in the surface soil 

(0-2 feet bgs) and an arsenic concentration of 7.7 mg/kg (PRG = 6.2 mg/kg) in the sample collected at 

5-7 feet bgs.  Arsenic was not detected in 3SB01 in samples collected at 15-17 feet bgs, 25-27 feet bgs, 

or the duplicate sample at 25-27 feet bgs.  Sample 3SB02 had an arsenic concentration of 6.8 mg/kg 

(PRG = 6.2 mg/kg) in the sample collected at 5-7 feet bgs.  Arsenic was detected in the sample collected 

at 0-2 feet bgs below the PRG of 3.7 mg/kg.  Arsenic was not detected in the sample or the duplicate 

collected at 10-12 feet bgs.   

 

Sample 3SB06 had an arsenic concentration of 16 mg/kg (PRG = 6.2 mg/kg) in the sample collected at 

5-7 feet bgs.  No arsenic was detected in samples collected at 0-2 feet bgs, 10-12 feet bgs, 

15-17 feet bgs, 25-27 feet bgs, 70-72 feet bgs, 100-102 feet bgs, or the duplicate samples at 

70-72 feet bgs and 100-102 feet bgs.  In addition, arsenic was only detected in one of the remaining 

seven sample locations south of Building 2941, in location 3SB07 below the PRG of 6.2 mg/kg at a depth 

of 10-12 feet bgs.  No arsenic was detected in the two sample locations between 3SB06 and 3SB07, 

including the sample from 3SB10 at 10-12 feet bgs.   
 
Areas and Volumes 
 
The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 

area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 2-5. 
 
Arsenic was detected in sample 3SB01 at 0-2 feet bgs and 5-7 feet bgs.  Surface soil impact 

(0-2 feet bgs) was estimated to extend out from sample 3SB01 in a radius of 25 feet (1,964 ft2), for an 

estimated soil volume of 145 yd3.  Because sample locations 3SB01 and 3SB02 have arsenic impact in 

the 5-7 feet bgs range and there are no data for soil between them, those locations were combined as 

one area of impact.  The samples are located approximately 110 feet apart.  Based on the absence of 

arsenic in the deeper samples at those two locations, impact is estimated to begin at 2 feet bgs and 

extend to a depth of 9 feet bgs.  In addition, impact is assumed to extend 25 feet beyond each sample 

location, for a total distance of 160 feet.  Assuming a circular area with a radius of 80 feet (20,106 ft2), the 

estimated volume of soil impacted with arsenic is 5,213 yd3.  Approximately 35% of this area (or 182  yd3) 

is covered with asphalt or concrete pavement and 40% (or 2,085 yd3) is covered by Building 2941. 
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Table  2-5 
VOLUME OF SOIL EXCEEDING PRGs AT SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
 

 

 Contaminated 
Surface Soila 

Contaminated 
Subsurface Soilb 

Uncontaminated
Soil 

Concrete 
Covered 

Building 
Covered 

Location Description   Excavationc Soild e 
  radiusf area vol radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) (ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

3SB01  As – 5.5 @0-2 
 As – 7.7 @5-7 
3SB02 As – 6.8 @5-7 

25 1,964 145 80 20,106 5,213 1,344 7,037 1,824 8,042 2,085 

3SB06 As – 16 @5-7    20 1,257 279 140 942 209 0 0 
Total Site 3  1,964  145  21,363 5,492 1,484 7,979 2,033 8,042 2,085 

 
a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius. 
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Sample 3SB06 had arsenic impact only in the 5-7 feet bgs range.  None was detected in the surface soil 

or in any sample below 10 feet.  Because arsenic was not detected above PRGs in the surrounding 

sample locations, the area of impact was assumed to be localized with a 20-foot radius (1,257 ft2).  The 

impact is estimated to begin at a depth of 3 feet and extend to a depth of 9 feet.  The estimated volume of 

arsenic-impacted soil at 3SB06 is 279 yd3.  Approximately 75 percent of this area (209 yd3) is covered by 

a concrete slab. 

 

Prior to beginning remedial action, soil samples should be collected and analyzed for the COCs at each 

location with soil exceeding PRGs to confirm the estimated volume of impacted soil exceeding PRGs. 

 

2.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 
 

The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 2.2. 

 

The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   

 

2.3.1 General Response Actions 
 

GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 

 

The COC at Site 3 consists of the inorganic arsenic.  Soil contamination extends from the surface to a 

depth of approximately 9 feet bgs.  The total estimated volume of contaminated soil is 5,637 yd3 including 

2,033 yd3 covered by concrete/asphalt pavement and 2,085 yd3 covered by Building 2941. 

 

The following GRAs were considered for the contaminated soils at Site 3. 

 

• No action 
• Limited action 
• Containment 
• Treatment 
• Removal 
• Disposal 
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Soil GRAs are discussed in Appendix C. 

 

The remaining sections of this chapter identify the types of technologies, evaluate and select 

representative technologies for each technology type, and develop remedial alternatives using the 

selected technologies.  A detailed evaluation of remedial alternatives is presented in Section 2.4. 

 

2.3.2 Identification and Screening of Remedial Technologies  
 

The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing the RAOs identified for Site 3.  Each technology is then screened based on site- and waste-

limiting characteristics. 

 

Site-limiting characteristics considered during this process include the following: 

 
• Site geology, hydrogeology, and terrain. 

• Availability of space and resources necessary to implement the technology. 

• Presence of special site features (e.g., wetlands, floodplains, or endangered species). 

 

The following waste-limiting characteristics were also considered: 

 
• Contaminated media. 

• Types and concentrations of waste constituents. 

• Physical and chemical properties of the waste (e.g., volatility, solubility, and mobility). 

 

Table 2-6 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 3.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 2-7 summarizes the 

technologies/process options passing the screening criteria.  Table 2-7 also shows the Representative 

Process Option (RPO) selected for alternative evaluations.  The RPOs are assembled into remedial 

alternatives in Section 2.3.4. 

 

2.3.3 Alternative Range Development 

 
CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated. 
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Table  2-6 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

No Action No Action None No remedial actions taken.  Five-year review would be required. Retained1 
Limited action Land Use Controls Land Use Controls LUCs for property in the area of soil contamination would 

include restrictions on excavation/construction or future land 
use.  LUCs include access controls (e.g., fences, security 
guards, warning signs, etc.), and institutional controls (e.g., 
public advisories, Base Master Plan notations, etc.), and site 
monitoring to ensure compliance with the provisions of the 
LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote 
vegetation. 

Retained 

Clay capping Use of compacted clay over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Aerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-enriched environment.  Would be used in combination 
with bioventing/soil venting. 

Eliminated2 Biological 

Anaerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-deficient environment. 

Eliminated3 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated4 

Vapor extraction/bioventing/ 
Soil venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Eliminated5 

Steam stripping A drilling and steam dispensing system injects steam and hot air 
into soil to remove volatile organic contaminants.  Organics are 
collected at the surface for treatment. 

Eliminated6 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media 
to immobilize contaminants. 

Eliminated7 

Treatment  

Thermal Vitrification Immobilization of inorganic contaminants using electrically 
generated heat by electrodes to convert soils to a 
glass/crystalline product.  High temperatures destroy organics 
through pyrolysis and combustion. 

Eliminated8 
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Table  2-6 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 2 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated9 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated9 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated9 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for all sites; however, it will be retained as a baseline consideration. 
 
2Aerobic biodegradation is not suitable for treating arsenic. 
 
3Anaerobic biodegradation is not suitable for treating arsenic. 
 
4Soil flushing may make arsenic more mobile. 
 
5Vapor extraction is not suitable for arsenic. 
 
6Steam stripping is not effective on arsenic. 
 
7Solidification is effective at decreasing the mobility of arsenic but would not reduce the risks in surface soil. 
 
8Underground utilities would interfere with vitrification, and the use of vitrification would severely limit potential futures uses. 
 
9On-site landfills are not a viable option at Site 3 due to the groundwater beneath the site. 
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Table  2-7 

SOIL TECHNOLOGIES AND PROCESS OPTIONS PASSING PRELIMINARY SCREENING 
FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
 

General Response 
Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Limited action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology.  
 

For soil actions, alternatives address PRGs and/or exposure pathways and the time frame in which the 

alternative will achieve them.  Alternatives are developed by combining different RPOs to address the 

problems at a site.  A range of alternatives is developed encompassing all probable actions from a 

baseline No Action alternative to a maximum practical response.  The range of alternatives is not 

necessarily ordered by increasing protection of human health and the environment.  The alternatives are 

then compared to the nine CERCLA evaluation criteria.  The range of alternatives developed for soils 

remediation is presented in Table 2-8. 

 

Table  2-8 
RANGE OF ALTERNATIVES 

FOR SITE 3 
NAS WHITING FIELD, MILTON, FLORIDA 

 
Alternative Type 

No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment – Minimizes Long-Term Management 

 

The first alternative type is No Action.  The No Action alternative is used as the lowest level of remedial 

action and to provide a baseline for comparing alternatives.  Under the No Action alternative, there will 

not be any costs except for 5-year review costs. 

 

The second alternative type is containment/limited action.  The containment/limited action alternative 

usually provides source containment, which restricts the exposure pathways to receptors.  This alternative 

type provides little or no treatment but protects human health and the environment by preventing potential 

exposure to and/or reducing the mobility of constituents.  For organic constituents, natural attenuation 

processes degrade the constituents over time.  Inorganic constituents may be demobilized by adsorption 

and concentrations reduced through natural attenuation processes. 
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The third alternative type is treatment addressing the principal threats to human health and the 

environment (USEPA, 1988).  Usually several different alternatives may be developed falling into this 

category of remedial action.  For soil remedial responses, the time frame for the third alternative type is 

usually short to moderate.  Response actions are usually provided at the source areas to treat 

constituents. 

 

The fourth alternative type is treatment minimizing long-term management.  This alternative type 

represents the upper bound of the alternative range and relies on an aggressive treatment approach.  

Harmful constituents may be treated in situ to irreversible and less harmful forms or removed from the 

site.  For soil remedial responses, the time frame for the fourth alternative type is usually short relative to 

those for other alternative types.  Often a combination of various aggressive treatment systems is 

employed to reduce any harmful constituents in a timely manner. 

 
2.3.4 Assembly of Soil Alternatives 
 
Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 55 FR 

8846, March 8, 1990] and are summarized below. 

 
• Engineering controls such as in situ barriers could be used for waste posing a relatively low long-term 

threat and for sites at which treatment is impracticable. 

 
• Principal threats (i.e., highly mobile or highly toxic waste) will be treated, if practicable. 

 
• A combination of engineering controls and treatment will be used, as appropriate, to achieve 

protection of human health and the environment.  An example would include treatment of "hot spots" 

in combination with a cap. 

 
• LUCs, such as access restrictions and other LUCs, will be used to supplement engineering controls, 

as appropriate, to prevent exposure to hazardous wastes. 

 
• Innovative technologies will be considered when such technologies offer the potential for superior 

treatment performance or to lower costs for performance similar to the demonstrated technologies. 

 
In developing soil alternatives, the range of options accounts for various site conditions.  Soil alternatives 

are developed on a sitewide basis because of the type of constituent, constituent characteristics and 

concentrations, and depth and volume of impacted soil.  A combination of RPOs is used to address not 

only cleanup levels but also the time frame within which the remedial objectives will be achieved.  
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Alternatives are developed achieving ARARs and/or other protective health-based levels using different 

methodologies.  Excavation of soils is considered to provide removal of near surface soil as well as bulk 

removal for permanent means of removing impacted soils, thereby minimizing worker exposure risks.  

Separate alternatives are developed to reflect the option of either near surface soil removal or bulk 

excavation.  Soils needing to be disposed in either case will be taken to an off-site permitted landfill.   

 

Arsenic is the only COC for direct contact of surface and subsurface soil at Site 3.  Three remedial 

alternatives (shown in Table 2-9) have been assembled into the appropriate alternative types for the soil 

at this site.  The first alternative, No Action, is carried forward because CERCLA, SARA, and National 

Environmental Policy Act (NEPA) Regulations [40 CFR 1501.2(c)] require consideration of this alternative.  

The No Action alternative, S3-1, is also used as a basis for comparison with other alternatives. 

 
Table  2-9 

SITE 3 SOIL REMEDIAL ALTERNATIVES 
NAS WHITING FIELD, MILTON, FLORIDA 

 

Alternative 
Number Alternative Type 

Representative 
Process Options 
Combined Into 

Alternatives 

Alternative Description 

Alternative S3-1 No Action None • Five-year Reviews. 
Alternative S3-2 
Surface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Containment/Limited Action  
No or Minimal Treatment 

LUCs, Excavation, 
Disposal, Soil Cover 

• LUCs including LUC Assurance Plan 
(LUCAP) and LUC Implementation Plan 
(LUCIP). 

• Delineation/confirmatory sampling of 
surface soil adjacent to 3SB01. 

• Excavation/disposal of surface soil (0-2 feet 
bgs) exceeding PRGs at 3SB01. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-year site reviews. 

Alternative S3-3 
Surface  and 
Subsurface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Treatment/Bulk Removal – 
Minimizes Long-Term 
Management 

LUCs, Bulk 
Excavation, Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface and subsurface soil adjacent to 
3SB01, 3SB02, and 3SB06. 

• Demolition and removal/disposal of asphalt 
and concrete pavement and 
uncontaminated surface soil.   

• Excavation/disposal of surface and 
subsurface soil exceeding PRGs at 3SB01, 
3SB02, and 3SB06. (Contaminated soil will 
not be removed from beneath buildings.) 

• Backfill excavation with clean fill. 
• Replacement of asphalt or concrete 

pavement. 
• Establish vegetative cover in non-paved 

areas. 
• Posting of warning signs. 
• Five-year site reviews. 
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Alternative S3-2 is a containment/limited action alternative addressing the principal threat of direct contact 

with surface soil.  This alternative removes near surface soils by excavation and/or provides a soil cover 

over the surface soil contaminated above PRGs, thus preventing any potential direct exposure.  Land use 

controls (LUCs) will be implemented to ensure access to the site is restricted during cleanup and to 

ensure appropriate future land use once the remediation is complete.  LUCs are described in Appendix C. 

 

Alternative S3-3 minimizes long-term management through bulk excavation of all soils exceeding PRGs 

(except under buildings) and disposal at an off-site Treatment, Storage, and Disposal Facility (TSDF) or 

landfill.  The excavated soil will be characterized as hazardous or nonhazardous before shipment to the 

appropriate TSDF.  LUCs will be implemented to ensure appropriate future land use. 

 

2.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 
 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 

 

2.4.1 Site 3 Alternatives 
 

The three alternatives for Site 3 represent a range of actions including no action, containment/limited 

action addressing principal threats, and aggressive actions minimizing the need for long-term 

management.  The three alternatives providing a range of treatment options for Site 3 are listed below. 
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Alternative S3-1: No Action 

 
Alternative S3-2: Surface Soil (Exceeding PRGs) Removal and LUCs 

 
Alternative S3-3: Surface and Subsurface Soil (Exceeding PRGs) Removal and LUCs 

 

2.4.1.1 Alternative S3-1: No Action 
 

2.4.1.1.1 Description 

 

In an FS the No Action alternative is typically considered to serve as a baseline consideration or to 

address sites not requiring any active remediation.  The No Action alternative assumes no remedial 

action would occur and establishes a basis for comparison with the other alternatives.  No remedial 

action, treatment, LUCs, or monitoring of conditions would remain or be implemented under the No Action 

alternative.  Natural attenuation, involving natural processes such as dilution, adsorption, and chemical 

reaction within the subsurface materials, would be expected to occur over long periods of time but would 

not be documented. 

 

Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 

 

2.4.1.1.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 
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Compliance with ARARs 
 
On the basis of protecting human health and the environment, Alternative S3-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 

Alternative S3-1, would provide no long-term effectiveness or permanence for Site 3.  Arsenic present in 

Site 3 would pose a continuing risk to human health and the environment.  The magnitude of and 

potential for residual risk within Site 3 would be relatively unchanged by the No Action alternative.  This 

alternative offers no reduction in risk except over a long period of time as the constituents leach, migrate, 

and attenuate.  The adequacy and reliability of controls component is not applicable for Alternative S3-1 

because no construction, installation, or equipment is associated with the alternative.  The No Action 

alternative would not include provisions for long-term monitoring.  A 5-year review would be required, 

however, to assess the degree of remaining risk. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

The mobility, toxicity, and volume of constituents in Site 3 would not change significantly and the risk 

posed to human health and the environment would be expected to continue because Alternative S3-1 

involves no action.  Natural attenuation involves natural subsurface processes such as dilution, 

volatilization, biodegradation, adsorption, and chemical reactions within the subsurface materials; 

however, it would not be expected to reduce constituent concentrations within the site at rates consistent 

with remedial objectives. 

 

The target constituents for natural attenuation are usually organics but can also be effective on 

inorganics.  The processes of natural attenuation and natural biodegradation can provide irreversible 

treatment.  Natural attenuation is estimated to have a limited effect on the reduction of inorganic 

concentrations contained within Site 3 soil. 

 

Short-Term Effectiveness 

 
The No Action alternative would provide no short-term effectiveness or short-term risks during 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 

no implementation time associated with the No Action alternative. The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 
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Implementability 
 

No technical implementability issues exist because no remedial action would occur.  There is no need to 

coordinate with other agencies or acquire permits.  Services or materials are not required.  Future actions, 

if needed, would not be hindered by the No Action alternative. 

 

Cost 
 

The only cost associated with the No Action alternative is the cost for 5-year reviews since no remedial 

action will occur.  The estimated present worth total project cost is $18,008 including $7,375 for 5-year 

reviews.  Appendix E presents the estimated cost for implementing this alternative. 

 

2.4.1.2 Alternative S3-2:  Surface Soil (Exceeding PRGs) Removal and LUCs 
 

2.4.1.2.1 Description 

 

Alternative S3-2 addresses the principal threats through the implementation of LUCs, surface soil 

excavation, and off-base disposal.  LUCs are described in Appendix C.   

 

Impacted surface soil (up to 2 feet bgs) exceeding PRGs in the area surrounding sample location 3SB01, 

would be excavated and disposed of offsite.  Because impacted soil exists below the depth of the 

proposed excavation, the excavated area would be backfilled with clean, native backfill material, 

compacted, and revegetation to create a soil cover for this area.  Site inspections and maintenance would 

be required.  All areas currently covered with concrete or asphalt would not require excavation because 

the existing material serves as a barrier to prevent humans from contacting the soil exceeding PRGs.  

Disposal in an off-base TSDF and/or landfill would be used for the approximately 145 yd3 of soil 

excavated from Site 3.  Some pretreatment of the excavated soil may be necessary to meet land disposal 

restrictions (LDRs) and would be provided by the TSDF, if required.   

 

2.4.1.2.2 Assessment 

 
Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Alternative S3-2 would provide protection to human health and the environment by minimizing all 

exposure pathways through the removal of impacted surface soils that may pose a risk through restricting 

access to remaining impacted soil by LUCs, soil cover, or concrete/asphalt barriers.  Immediate risk from 
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potential exposure during maintenance activities would be reduced by the removal of impacted surface 

soil and its subsequent off-base disposal.  LUCs would be effective in the protection of human health.  

Soil, concrete, or asphalt barriers would protect humans and the environment by containment.  There 

would be no significant risks to human health or the environment during implementation of Alternative 

S3-2 if normal dust-control procedures are conducted and direct worker contact with impacted materials is 

minimized; therefore, for overall protection of human health and environmental resources both on and off 

base, Alternative S3-2 would provide a high level of protection. 

 

Compliance with ARARs 
 

All ARARs applying to source control and reducing risk to humans would be satisfied by Alternative S3-2 

if confirmational sampling and analyses determine source areas greater than 2 feet bgs are stable and 

relatively stationary.  Over time Alternative S3-2 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, any excavated soil 

may require pretreatment to meet LDRs which would be provided by the TSDF, if required.  Although 

containment (e.g., soil cover, concrete, asphalt) is not an active remedial process, exposure to the 

constituents would be prevented.  Constituent exposure and chemical-specific ARARs and TBCs for 

workers and the public would define the degree of worker protection and emission control required during 

implementation of Alternative S3-2. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S3-2 is low since 

contaminants are not treated.  However, excavation, disposal, and containment provide long-term 

effectiveness and permanence in minimizing exposure pathways, assuming the barrier material 

(compacted, clean native soil) is maintained at a depth greater than 2 feet above source areas.  The 

magnitude and potential of residual risk would be unchanged for on-base receptors, but the exposure 

pathways would be minimized as long as LUCs and containment barriers remain in place.  The 

magnitude of constituent concentrations would be reduced as a result of excavation, off-base disposal, 

and natural attenuation.  A 5-year review would be required to assess the effectiveness of excavation of 

surface soils, containment of remaining inorganic constituents, and the degree of natural attenuation that 

has taken place. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to impacted soils.  The life 

expectancy for the Site 3 soil cover would be  20 to 30 years; however, the service life of the soil cover is 
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greatly affected by weather and the level of maintenance performed.  Long-term reliability would be 

maintained because natural surface flow patterns would be returned to near original conditions and 

erosion would be minimized.  Long-term management would consist of LUCs and monitoring and would 

be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of impacted surface soils would reduce mobility of constituents by 

physically moving the constituents from the site to a secure landfill.  Containment would also reduce the 

mobility of inorganic constituents that may pose a risk through fugitive dust.  Excavation and disposal of 

surface soil and containment of subsurface soil utilizing a soil cover would minimize exposure pathways, 

but reduction of the concentrations of the remaining constituents would rely on natural attenuation.  

Toxicity of excavated soils may be reduced through treatment in an off-base TSDF before land disposal.  

This alternative would provide a low degree of irreversible treatment through natural attenuation 

processes, but would significantly reduce the mobility of the constituents by the excavation of impacted 

surface soils, off-base disposal, and the introduction of a soil cover as a horizontal barrier.  Minor 

inorganic constituent residuals would remain above action levels after the implementation of Alternative 

S3-2.  The implementation and operation of Alternative S3-2 would produce no treatment residuals. 

 

Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S3-2 

would be controllable and would result from the excavation, transportation, off-base disposal, construction 

of a soil cover, and operations and maintenance (O&M) of the remedial alternative.  Health and safety 

issues include dust control, runoff control, and proper decontamination procedures.  Construction time to 

implement Alternative S3-2 would be approximately 90 days.  A more detailed evaluation during design 

may identify (1) other components required for soil cover material, (2) concurrent constructibility of 

components, and (3) individual source area excavation and soil cover construction details.  Minimal risk to 

the community would be expected from excavation and transportation of impacted soil during excavation 

and off-base disposal.  Alternative S3-2 would be effective in minimizing all exposure pathways.  The 

estimated time to achieve the RAOs is less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S3-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and location of the soil cover.  Excavation and installation 
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of the soil cover at Site 3 would require clean, native backfill to replace excavated materials; heavy 

construction equipment; sufficient area for staging/maneuvering; and accommodation for underground 

utilities.  Excavation may be required around utilities.  Monitoring of the integrity of the soil cover would 

also be required.  By excavating the impacted surface soil and backfilling with clean soil, the ground 

surface grade would be returned to near original grade.  The long-term integrity of the vegetated cover 

would be increased because surface flow patterns would be returned to near normal conditions, which 

would reduce the erosion of the capping material.  O&M activities would be of low intensity and may 

involve regrading, compaction, revegetation, erosion control, and monitoring.  All components of 

Alternative S3-2 would be reliable in the protection of human health and the environment.  The need for 

future remedial actions would depend on the effectiveness of Alternative S3-2 in minimizing exposure 

pathways and on the reduction of constituent concentrations as a result of natural attenuation.  Future 

remedial actions would not be hindered by the implementation of Alternative S3-2; however, modification 

of LUCs and removal/replacement of soil cover may be required.  Coordination with regulatory agencies 

would be obtainable. 

 

Cost 
 

The estimated present worth total project cost for Alternative S3-2 is $153,183 including a capital cost of 

$92,611, $0 per year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative.   

 

2.4.1.3 Alternative S3-3:  Surface and Subsurface Soil (Exceeding PRGs) Removal and LUCs 
 

2.4.1.3.1 Description 

 

Alternative S3-3 minimizes the need for long-term management because all surface and subsurface soil 

containing COCs exceeding PRGs would be removed.  Monitoring would consist of ensuring LUCs 

remain in place.  Bulk excavation would be used to remove all impacted surface and subsurface soil 

exceeding PRGs not covered by Building 2941 (5,637 yd3 – 2,085 yd3 = 3,552 yd3).  The excavation 

would consist of removing the soil from the two impacted areas from the surface down to approximately 

9 feet bgs.  After all impacted soil within the excavation area exceeding PRGs is removed, the excavated 

areas would be backfilled with clean, native material, compacted, and revegetated with no long-term 

monitoring or maintenance required.  Disposal in an off-base TSDF and/or landfill would be used for the 

excavated soil from Site 3.  Some pretreatment of the excavated soils may be necessary to meet LDRs 

and would be provided by the TSDF, if required.   
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2.4.1.3.2 Assessment 

 
Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 
Alternative S3-3 would provide protection of human health and the environment by removal and off-base 

disposal of all soil exceeding PRGs and by minimizing all exposure pathways.  Immediate and future risk 

from any potential industrial land use exposure would be reduced by the removal of all impacted soil and 

its subsequent off-base disposal.  The reliability of excavation and off-base disposal is certain in the 

protection of human health and the environment because the source of risk is permanently removed from 

the site.  There would be no significant risks to human health and the environment during implementation 

of Alternative S3-3 if normal dust control, runoff control, excavation, and transportation procedures are 

conducted and direct worker contact with impacted soils is minimized.  Therefore, Alternative S3-3 would 

provide a high level of protection for human health and environmental resources both on and off base. 

 
Compliance with ARARs 
 
All ARARs applying to source control and reducing risk to human health and the environment would be 

satisfied by Alternative S3-3.  Alternative S3-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, pretreatment of 

excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if required.  

Constituent exposure and chemical-specific ARARs and TBCs for workers and the public would define 

the degree of worker protection and emission control required during implementation of Alternative S3-3. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 
The degree of long-term effectiveness and permanence provided by Alternative S3-3 is low since 

contaminants are not treated.  However, excavation and off-base disposal provide long-term 

effectiveness and permanence by minimizing exposure pathways, assuming all impacted soil exceeding 

PRGs is identified, excavated, and disposed. 

 
The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would only consist of LUC monitoring and 5-year reviews. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 
 
Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically moving them from the site to a secure landfill.  The toxicity of the excavated constituents may 
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be reduced through treatment in an off-base TSDF before landfill disposal.  Minor inorganic constituent 

residuals would remain below action levels after the implementation of Alternative S3-3.  No treatment 

residuals would be produced by the implementation of Alternative S3-3. 

 
Short-Term Effectiveness 
 
The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S3-3 

would be controllable and would result from the excavation, transportation, and off-base disposal of 

impacted soil.  Health and safety issues include dust control, runoff control, and proper decontamination 

procedures.  Construction time to implement Alternative S3-3 would be approximately 90 days.  Minimal 

risk to the community would be expected from excavation and transportation of impacted soil during 

excavation and off-base disposal.  Alternative S3-3 would be immediately effective in minimizing all 

exposure pathways.  The estimated time to achieve the RAOs is less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S3-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  Excavation and disposal of Site 3 soils would require 

clean, native backfill to replace excavated materials; heavy construction equipment; sufficient area for 

staging/maneuvering; and accommodation for underground utilities.  Excavation may be required around 

utilities.  All components of Alternative S3-3 would be reliable in the protection of human health and the 

environment.  The need for future remedial actions would depend on the effectiveness of Alternative S3-3 

in minimizing the source areas.  Future remedial actions would not be hindered by the implementation of 

Alternative S3-3; however, modification of LUCs may be required.  Coordination with regulatory agencies 

would be obtainable. 

 

Cost 
 

The estimated present worth total project cost for Alternative S3-3 is $821,118 including a capital cost of 

$764,028, $0 per year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative.   

 

2.4.2 Summary Of Site 3 Soil 
 

As part of the detailed analyses of alternatives for Site 3, one alternative involving no action, one 

alternative involving containment/limited action, and one alternative minimizing long-term management 

have been evaluated.  Alternative S3-1 is the only alternative that does not satisfy the threshold criteria to 
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the full extent but is retained for comparison purposes.  Alternatives S3-2 and S3-3 provide varying 

degrees of protection and treatment and will be viable for the selection as a preferred alternative.  The 

relative merits of all Site 3 alternatives are evaluated in Section 2.5.   

 

2.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 
 

In contrast to the preceding evaluation (Section 2.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1). 

 

The main objectives for the preferred remedial action are to be protective of human health and the 

environment and to comply with ARARs.  Protection of human health and the environment and 

compliance with ARARs are considered threshold criteria.  For an alternative to be considered as final, 

these two threshold criteria must be met.  No Action alternatives are removed from further analysis 

because they do not meet the two threshold criteria; however, they are included in the summary tables for 

comparison.  The following five criteria are referred to as the balancing criteria:  (1) long-term 

effectiveness and permanence; (2) reduction of toxicity, mobility, or volume through treatment; 

(3) short-term effectiveness; (4) implementability; and (5) cost.  The balancing criteria require the most 

discussion in this section because the key differences between alternatives frequently relate to one or 

more of these five criteria.  The modifying criteria include (1) state acceptance and (2) community 

acceptance.  These criteria will be addressed after regulatory review of the FS report has been completed 

in the form of response summary to the Proposed Plan and ROD. 

 

A summary of the comparative analyses and costs for the Site 3 alternatives is presented in Table 2-10.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 
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Table  2-10 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 1 OF 4 

 

Criteria Alternative S3-1 
No Action 

Alternative S3-2 
Surface Soil (Exceeding 

PRGs) Removal and 
LUCs 

Alternative S3-3 
Surface and Subsurface 
Soil (Exceeding PRGs) 

Removal and LUCs 
THRESHOLD CRITERIA 

Overall Protection of Human Health and the Environment 

Human Health Protection No reduction in risk. 

Provides a high level of 
protection.  LUCs reduce risk 
from residuals.  Excavation, 
disposal, and containment 

barrier reduce risk of potential 
exposure. 

Provides highest level of 
protection.  LUCs reduce risk 
from residuals.  Excavation 
and disposal reduce risk of 

potential exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Excavation and soil cover stop 
fugitive dust.  Natural 
attenuation reduces 

constituent concentrations of 
deeper impacted soils over 

time. 

Excavation and disposal will 
reduce all concentration levels 

in a short period of time. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs Does not meet ARARs. Meets ARARs in greater than 

30 years. Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs Not applicable 

Meets ARARs if proper PPE 
used during excavation, 

disposal, and construction of 
soil cover. 

Meets ARARs if proper PPE 
used during excavation and 

disposal. 

Compliance with Location-
Specific ARARs Not applicable Not applicable Not applicable 

Compliance with Other 
Criteria Not applicable Meets NAS Whiting Field 

requirements 
Meets NAS Whiting Field 

requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Reduction in Residual Risk 
Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

Risk reduced by excavation 
and disposal of surface-
impacted soil.  Natural 

attenuation may decrease 
remaining risk; however, risk 
due to subsurface-impacted 

soil is significant for an 
estimated 30 years. 

Provides highest level of long-
term residual risk reduction.  

Risk eliminated or reduced by 
excavation and off-site 

disposal. 
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Table  2-10 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 2 OF 4 

 

Criteria Alternative S3-1 
No Action 

Alternative S3-2 
Surface Soil (Exceeding 

PRGs) Removal and 
LUCs 

Alternative S3-3 
Surface and Subsurface 
Soil (Exceeding PRGs) 

Removal and LUCs 
Long-Term Reliability of 
Controls Not applicable Provides a high level of 

reliability. 

Provides highest level of 
reliability.  Controls are 
adequate and reliable. 

Need for 5-Year Review Required Required Required 

Prevention of Exposure to 
Residuals 

All constituents remain.  
Dermal contact and incidental 

ingestion not controlled. 

Direct excavation and disposal 
of surface-impacted soil 

reduce exposure to residuals.  
Exposure risk reduced by 

LUCs and soil cover. 

Exposure to residuals is 
eliminated or reduced by 

excavation and disposal as 
well as enforced LUCs. 

Potential Need for 
Replacement of Technical 
Components after 
Remedial Objectives Are 
Achieved 

Not applicable Soil cover may require 
replacement or repair. 

No technical components 
required. 

Long-Term Management Not applicable Management required for 
estimated 30 years. 

Minimum management 
required for estimated 

30 years. 
Reduction of Mobility, Toxicity, or Volume through Treatment 

Amount Destroyed or 
Treated None 

Excavated surface soil is 
disposed of off site.  

Remaining soil has no direct 
treatment.  Soil cover is for 

containment only. 

All impacted soil containing 
COC exceeding PRGs is 
excavated and disposed. 

Removal efficiency estimated 
>95%. 

Reduction in Mobility, 
Toxicity, or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by excavation 
and containment.  Toxicity of 

excavated soils may be 
reduced in an off-site TSDF.  

Toxicity of remaining soils may 
be reduced through natural 

attenuation. 

Mobility reduced by excavation 
and disposal in landfill.  

Toxicity of excavated soils may 
be reduced in an off-site 

TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Off-site TSDF treatment and 
natural attenuation are 
irreversible processes. 

Off-site TSDF treatment is an 
irreversible process. 

Type and Quantity of  
Residuals Remaining after 
Treatment 

All residuals of inorganics left 
from natural attenuation. 

Inorganic residuals remain 
above industrial action levels in 

subsurface soil. 

No inorganic residuals remain 
above  industrial action levels. 
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Table  2-10 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 3 OF 4 

 

Criteria Alternative S3-1 
No Action 

Alternative S3-2 
Surface Soil (Exceeding 

PRGs) Removal and 
LUCs 

Alternative S3-3 
Surface and Subsurface 
Soil (Exceeding PRGs) 

Removal and LUCs 
Short-Term Effectiveness 

Community Protection 
During Implementation Not applicable 

Temporary increases in dust 
emissions through excavation 
of surface soils and soil cover 

installation; controlled by 
proper construction 

techniques. 

Temporary increases in dust 
emissions through excavation 

and disposal; controlled by 
proper construction 

techniques. 

Worker Protection During 
Implementation Not applicable 

Workers use PPE, as required, 
to prevent dermal contact as 
well as dust inhalation and 

ingestion during construction. 

Workers use PPE, as required, 
to prevent dermal contact as 
well as dust inhalation and 

ingestion during construction. 

Environmental Impacts Continued impact from existing 
conditions. 

Excavation of surface soils and 
soil cover installation can 

generate impacted soil, runoff, 
and fugitive dust. 

Excavation of impacted soils 
can generate runoff and 

fugitive dust. 

Construction Timea Not applicable Less than 1 year Less than 1 year 
Time Until Remedial 
Response Objectives Are 
Achieved 

Not applicable Estimated at 1 year. Estimated at 1 year. 

Implementability 

Ability to Construct and 
Operate the Technology Not applicable 

Many contractors available to 
provide excavation and soil 
cover installation.  Fewer 

contractors accept impacted 
soil for disposal. 

Many contractors available to 
provide excavation.  Fewer 

contractors accept impacted 
soil for disposal. 

Reliability of Technology Not applicable 

LUCs are reliable for restricting 
soil access immediately after 
implementation.  Soil cover 
reliable upon construction 

completion. 

LUCs are reliable for restricting 
soil access immediately after 
implementation.  Excavation 

and disposal are reliable. 

Ease of Undertaking 
Additional Remedial 
Action, if Required 

Easily implementable Implementable Implementable 
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Table  2-10 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 3 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 4 OF 4 

 

Criteria Alternative S3-1 
No Action 

Alternative S3-2 
Surface Soil (Exceeding 

PRGs) Removal and 
LUCs 

Alternative S3-3 
Surface and Subsurface 
Soil (Exceeding PRGs) 

Removal and LUCs 

Ability to Monitor Effectiveness Not applicable 

Monitoring gives notice of 
potential presence of 

contaminants in subsurface 
strata; monitoring also 
indicates excavation 

effectiveness. 

Monitoring indicates 
excavation effectiveness and 

removal of contaminated 
areas. 

Permitting Requirements Not applicable Transportation and Disposal 
Permit will be required. 

Transportation and Disposal 
Permit will be required. 

Coordination with Other Agencies Not applicable All permits and/or permit 
modifications are obtainable. 

All permits and/or permit 
modifications are obtainable. 

Availability of Services and 
Capabilities Not applicable Readily available Readily available 

Availability of Equipment, 
Specialists, and Materials Not applicable Readily available Readily available 

Costb 
Capital Costs $0 $92,611 $764,028 
Short-Term O&M  $0 $0 $0 
Long-Term O&M    

5-Year Review $7,375 $7,375 $7,375 
Land-Use Controls $0 $3,092 $2,839 

Total Project Present Worth Cost $18,008 $153,183 $821,118 
 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency. Present worth cost details are provided 
  in Appendix E. 



Rev. 1 
03/26/01 

 

R4707993 2-36 CTO-0028 

2.5.1 Overall Protection of Human Health and the Environment 
 

This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  

 

The existing exposure pathways to humans for Site 3 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological receptors in the environment.  

Potential for the constituents to leach and impact groundwater is not considered in this FS but will be 

considered in the Site 40, Basewide Groundwater RI/FS.  For an alternative to be protective of human 

health and the environment, it must protect humans from all potential exposure pathways. 

 

Alternative S3-3 would provide the highest levels of overall protection through LUCs and physical removal 

of the COCs exceeding PRGs in surface and subsurface soil within Site 3, reducing the risks associated 

with all potential exposure pathways in the shortest period of time. 

 

Alternative S3-2 would provide protection of human health and the environment through LUCs, physical 

removal of the impacted surface soil containing COCs exceeding PRGs and containment (by covering 

with soil cover) of the remaining impacted soil.  Containment ensures reduced risk from all potential 

pathways but does not provide active remediation.  This protection would be provided by reducing the risk 

of exposure to soil from ingestion, inhalation, and dermal contact through LUCs.   

 

Table 2-10 presents a summary for the overall protectiveness of human health and the environment for all 

Site 3 alternatives. 

 

2.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 
 

This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 

 

Alternatives S3-2 and S3-3 would comply with chemical-specific ARARs and TBCs concerning worker 

and public safety by providing worker protection and emission control during construction and operation.  

PRGs are numerical values representing chemical-specific ARARs.  Over time, both alternatives would 

meet PRGs within Site 3.  Table 2-10 presents a summary of ARARs compliance for each alternative. 
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2.5.3 Long-Term Effectiveness and Permanence 
 

This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 

concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 

 
Magnitude of Residual Risks 
 
Alternative S3-3 would provide a higher level of long-term effectiveness and permanence than Alternative 

S3-2 by providing active removal of all impacted soil within Site 3 exceeding inorganic PRGs, thereby 

reducing residual risk from impacted soil left at the site.  Alternative S3-3 is expected to significantly 

reduce all residual risks to acceptable levels to receptors as well as to provide long-term reliability through 

the physical removal and off-base disposal of impacted soil.  Alternative S3-2 would include removal of 

the surface-impacted soil and provide containment for any remaining constituents.  No alternative, except 

No Action, for Site 3 would produce or leave residuals requiring treatment and/or disposal posing any 

future potential risk to the environment.  Even though no ecological impact is expected, it is not known 

what long-term effects to the environment may occur.  Alternative S3-2 would minimize risks to the 

receptors from direct exposure to contaminants at the surface, but, because it is only a containment 

alternative, the effectiveness for residual risk reduction and remediation of impacted soil at depth 

exceeding PRGs would be moderate.  Alternative S3-2 would require long-term management.  All 

alternatives would require 5-year reviews for as long as risk from exposure remains. 

 
Adequacy and Reliability of Controls 
 
All alternatives would be adequate and reliable in controlling exposure to any residuals that may remain 

at the site.  Alternative S3-3 would permanently remove the source of risk and, therefore, would require 

no future controls to prevent exposure for industrial use.  Alternative S3-3 would provide the highest level 

of reliability and lowest level of future maintenance of controls because of the removal and off-base 

disposal of all or a portion of the impacted soil.  Alternative S3-2 would involve containment barriers, 

which does not actively remediate constituents but would be adequate and reliable in controlling exposure 

to any remaining constituents.  Because Alternative S3-2 would reduce the risks through the installation 

of containment barriers, future maintenance and monitoring of the containment barrier would be required.   

 
Table 2-10 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 3 alternative. 
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2.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 

 
This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 

Alternative S3-3 would permanently and significantly reduce mobility of chemical constituents to the 

highest level of the alternatives evaluated for Site 3.  Alternative S3-3 is considered a permanent remedy 

and is designed to provide the greatest reduction of risk through removal and off-base disposal.  No 

COCs at concentrations greater than PRGs would remain at the site under Alternative S3-3.  Alternative 

S3-2 would reduce the mobility of impacted soil through containment but would not provide active 

treatment of remaining soils to reduce toxicity and volume.  Alternative S3-2 would remove the COCs 

present in surface soils at concentrations greater than PRGs.  All the alternatives would rely on some 

degree of natural attenuation to aid in the remediation of the residuals remaining in the soil; however, the 

types and concentrations of constituent residuals are assumed to be below action levels.  The 

concentrations of toxic constituents may eventually be reduced through natural attenuation.  Neither of 

the alternatives would produce any residuals from treatment (e.g., sludges or soil-washing solutions).   

 

Table 2-10 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 3 alternative. 

 

2.5.5 Short-Term Effectiveness 

 
This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 

More complex and involved alternatives, such as Alternatives S3-2 and S3-3, would take progressively 

longer to protect human health because of the time needed for treatment and to excavate and/or 

construct capping.  Alternatives S3-2 and S3-3 have an estimated remedial time to reach objectives of 

less than 1 year.  Alternatives S3-2 and S3-3 would create short-term risks of worker exposure and the 

potential of fugitive dust during excavation, transportation, and/or soil cover construction.  These risks 

appear manageable using appropriate engineering and construction management controls.  The 

environmental impacts (e.g., fugitive dust and runoff) are expected to be minimal during implementation 

of all alternatives.  Engineering controls would minimize any environmental impacts.  Table 2-10 provides 

a summary of the comparative evaluation of the short-term effectiveness, including construction time, 

remedial time to completion, community protection during implementation, and worker protection during 

implementation, of each Site 3 alternative. 



Rev. 1 
03/26/01 

 

R4707993 2-39 CTO-0028 

 
2.5.6 Implementability 
 
This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 

All the alternatives would be easily implementable.  Alternatives S3-2 and S3-3 may require Federal, 

state, or local permits because they include excavation, transportation, and off-base disposal of impacted 

soils.  In addition, any alternative involving phased construction would require appropriate integrated 

scheduling of any required permits and construction.  Alternatives S3-2 and S3-3 would require 

coordination with other agencies for deed recordation and any required permitting.  All remedial 

technologies are proven and reliable. 

 

Future remedial actions would be easily implementable for Alternative S3-3 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternative S3-2. 

 

Alternative S3-2 would require monitoring of the soil cover for erosion and potential exposure.  Alternative 

S3-3 would not require any long-term monitoring once the remediation is complete.  In addition, 

monitoring for inhalation of fugitive dust would be performed during construction to protect workers and 

determine appropriate personal protective equipment (PPE).  Exposure from dermal contact and 

ingestion of soil is difficult to monitor. 

 

Alternatives S3-2 and S3-3 would require the use of a TSDF or landfill for excavated, impacted soils.  

TSDFs are available and have sufficient capacity to meet the requirements of all alternatives.  Equipment, 

specialists, and materials for all alternatives are readily available. 

 

Table 2-10 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 

services and capacities; and availability of equipment, specialists, and materials, for each Site 3 

alternative. 

 

2.5.7 Cost 

 
This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 
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The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  Alternative S3-3 has the highest cost, followed by Alternative S3-2.  

Table 2-10 provides the capital, short- and long-term O&M, and total project present worth costs for each 

Site 3 alternative.  Detailed cost estimates are provided in Appendix E. 

 

2.5.8 State Acceptance 
 

The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments, and Navy responses to the comments, are provided in Appendix F. 

 

2.5.9 Community Acceptance 
 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS Report and the Proposed Plan for Site 3. 
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3.0 SITE 4 - NORTH AVGAS TANK SLUDGE DISPOSAL AREA 

 

Site 4 is a former UST facility located northeast of Building 2981 at North Field (see Figure 1-1).  The former 

tank farm, within the fenced North Field restricted area, covers approximately 2.5 acres and is currently 

covered with grass.  

 

Site 4 contained eight 23,700-gallon steel tanks, one 15,000-gallon steel tank, and one 750-gallon tank, 

dating back to 1943 when NAS Whiting Field first began operations.  Nine USTs at this site were used for 

aviation gasoline (AVGAS) storage, and one UST was used for storage of contaminated jet fuel.  All USTs 

and associated piping were removed in the mid-1990s. There are no records of spills or leaks at Site 4, but 

petroleum contamination was observed when the USTs were removed. 

 

From 1943 to 1968, the nine AVGAS tanks were cleaned out approximately every 4 years.  The tank bottom 

sludge probably containing tetraethyl lead was buried at shallow depths in the area immediately adjacent to 

the surrounding tanks.  Navy personnel estimated 1,000 to 2,000 gallons of sludge were disposed of in this 

manner (Geraghty & Miller, 1986). 

 

The remedial investigation for Site 4 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   

 

3.1 ENVIRONMENTAL CONDITIONS 
 

3.1.1 Nature and Extent of Contamination 
 

Chemicals detected in surface and subsurface soil samples at Site 4 include VOCs, SVOCs, and 

inorganics.  Pesticide compounds were detected only in surface soil samples at Site 4.  With the 

exception of the pesticide compounds, these chemicals are most frequently detected and usually at their 

highest concentrations in soil samples collected from soil borings 4SB01, 4SB03, and 4SB06 located at 

the former USTs  (see Figure 1-2 for location of soil borings).   
 

No VOCs exceeded regulatory criteria in either surface or subsurface soil samples at Site 4.  

Benzo(a)pyrene was the only SVOC exceeding USEPA Region III RBCs or FDEP cleanup goals for 

residential and industrial soil at Site 4.  Dieldrin, aluminum, arsenic, and vanadium exceeded the 

USEPA Region III RBCs for residential soil.  Arsenic and vanadium also exceeded the FDEP cleanup 

goals for residential soil.  Arsenic was the only chemical other than benzo(a)pyrene to exceed the 

USEPA Region III RBCs and FDEP cleanup goals for industrial soil. 
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3.1.2 Risk Assessment Results 
 

Surface Soil 
 

The concentrations of five analytes (aluminum, arsenic, dieldrin, iron, and vanadium) exceeded 

site-specific background concentrations and either USEPA Region III RBCs or Florida SCTLs for direct 

soil exposure (residential).  These analytes were selected as COPCs and were used to evaluate the 

human health risks associated with the surface soil at Site 4 (Table 3-1).   

 

 

Table  3-1 
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
 

Chemicals of Potential Concern Surface 
Soil 

Subsurface 
Soil 

Aluminum   
Arsenic   
Iron   
Vanadium   
Benzo(a)pyrene   
Benzo(a)anthracene   
Benzo(b)fluoranthene   
Benzo(k)fluoranthene   
Chrysene   
Dibenzo(a,h)anthracene   
Indeno(1,2,3-cd)pyrene   
Dieldrin   

 

The cancer risks (RME) associated with exposure to surface soil (ingestion and dermal contact) are 

1.1 x 10-6 for an older child trespasser, 1.7 x 10-6 for an adult trespasser, 5.0 x 10-6 for the occupational 

worker, 7.6 x 10-7 for the site maintenance worker, 1.0 x 10-7 for the construction worker, and 2.9 x 10-5 for 

the child/adult resident.  The cancer risks for all receptors are less than or within the USEPA acceptable 

cancer risk range of 1 x 10-4 to 1 x 10-6.  The risk values for the construction worker and site maintenance 

worker are less than the FDEP target risk of 1 x 10-6.  However, the cancer risks associated with exposure 

to surface soils for the older child trespasser, the adult trespasser, the occupational worker, and the 

child/adult resident exceed the FDEP target risk of 1 x 10-6.  The primary risk driver is arsenic for all 

receptors.  Dieldrin, in addition to arsenic, was a risk driver for the child and adult resident. 

 

The noncancer risks associated with surface soil ingestion and dermal contact for the older child and adult 

trespasser, the occupational worker, the site maintenance worker, the construction worker, the adult 

resident, and the child resident are below the USEPA and FDEP target HI of 1.0. 
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Subsurface Soil 
 

The concentrations of eight analytes [arsenic, benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] exceeded 

site-specific background concentrations and either USEPA Region III RBCs or Florida SCTLs for direct soil 

exposure (industrial/commercial).  If one carcinogenic polyaromatic hydrocarbon (PAH) was selected as a 

COPC [e.g., benzo(a)pyrene], all carcinogenic PAHs were retained as COPCs.  These analytes were 

selected as COPCs and were used to evaluate the human health risk associated with the subsurface soil at 

Site 4.   

 

The cancer risk (RME) associated with construction worker exposure (ingestion and dermal contact) to 

subsurface soil 2 to 22 feet deep is 2.5 x 10-7.  This risk is below the USEPA acceptable risk range of 

1 x 10-4 to 1 x 10-6 and below the FDEP target level of 1 x 10-6.  The noncarcinogenic risk (RME) for the 

construction worker for exposure to subsurface soils at Site 4 is below the USEPA and FDEP target HI of 

1.0. 
 

The concentrations of only one analyte (arsenic) exceeded site-specific background concentrations and 

either EPA RBCs or Florida SCTLs for direct soil exposure (industrial/commercial).  Arsenic was selected 

as a COPC and was used to evaluate the human health risk associated with the subsurface soil at Site 4. 

 
Ecological 
 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 4 is limited and of poor quality since the site is 

characterized by mowed turfgrass with no trees and heavy human activity.  As a result of the heavy human 

activity and vehicle and aircraft noise, terrestrial wildlife is deterred from using the site.  Although some 

types of wildlife can become accustomed to heavy human activity, no habitat is present on or near the site 

to attract anything but an occasional transient songbird or small mammal.  Reduction in growth, survival, 

and reproduction of small mammal and bird populations at or near the site is not expected.  Based on this 

information, potential risks to ecological receptors appear to be acceptable. 
 

3.2 REMEDIAL ACTION OBJECTIVES 
 

The objectives and goals for remedial actions at Site 4 provide the basis for selecting RAOs and 

identifying remedial technologies to address unacceptable human health risks associated with direct 

exposure to surface and subsurface soil contamination at the sites.  RAOs addressing groundwater and 

leaching to groundwater will be addressed in the FS for Site 40, Basewide Groundwater.   
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To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 

presented in this section is used to identify and evaluate appropriate remedial technologies for Site 4 

(Section 3.3). 

 

3.2.1 Applicable or Relevant and Appropriate Requirements 
 

ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs.  A complete discussion of ARARs is provided in 

Section 2.2.1. 

 

3.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 

the receptors present at the site.  RAOs are identified for surface and subsurface soil and consider the 

results of the RI (discussed in Section 3.1), particularly the human health and ecological risk 

assessments, as well as the ARARs and TBCs identified in Table 2-2.  

 

For this FS, RAOs have been formulated based on the following criteria: 

• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on the 

current and anticipated future commercial/industrial use of the site. 

• State of Florida SCTL. 

• USEPA Region III RBC values (commercial/industrial land use). 

 

The potential for the leaching of chemicals by rainwater from soils will be evaluated as part of Site 40, 

Basewide Groundwater.  The current and future use of the property at this site is industrial.  The current 

and future receptors are occupational and construction workers in direct contact with the soil.  Based on 

the current and future use receptors, two RAOs have been developed for Site 4.  

 

RAO 1:  To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils.   
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RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 

 

3.2.3 Preliminary Remediation Goals 
 

PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Section 2.2.3 provides the basis for selection of PRGs. 

 

The PRG selection process is summarized below. 

 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 

2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 
 

Table 3-2 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 4.   

 

3.2.4 Chemicals of Concern 
 

The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration exceeding the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 3-3 shows the COC 

selections for Site 4. 

 

3.2.5 Areas and Volumes of Soil Requiring Remedial Action 
 

The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.   
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Table  3-2 
DETERMINATION OF PRGs AT SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
 

 

Chemical of Potential 
Concern1 

Units 62-777, F.A.C. 
Commercial/ 

Industrial 
SCTL2 

USEPA Region 
III Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5 

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Iron mg/kg 480,000 61,000 61,000 N 8,832 61,000 18,110 61,000 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
Benzo(a)anthracene mg/kg 5 7.8 5 C NA 5 NA 5 
Benzo(a)pyrene mg/kg 0.5 0.78 0.5 C NA 0.5 NA 0.5 
Benzo(b)fluoranthene mg/kg 4.8 7.8 4.8 C NA 4.8 NA 4.8 
Benzo(k)fluoranthene mg/kg 52 78 52 C NA 52 NA 52 
Chrysene mg/kg 450 780 450 C NA 450 NA 450 
Dibenzo(a,h)anthracene mg/kg 0.5 0.78 0.5 C NA 0.5 NA 0.5 
Indeno(1,2,3-cd)pyrene mg/kg 5.3 7.8 5.3 C NA 5.3 NA 5.3 
Dieldrin mg/kg 0.3 0.36 0.3 C NA 0.3 NA 0.3 
 
1Combined list of all COPCs for Site 4. 
 
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC. 
 
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens). 
 
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen 
 
5Table 3-18, General Information Report (GIR), Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean 
detected concentration. 
 
*Chemical is not a health concern for the commercial/industrial exposure scenario. 
 
mg/kg – milligrams per kilogram 
NA – Not Applicable 
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Table  3-3 

CHEMICAL OF CONCERN EVALUATION FOR SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

 
 
 
Surface Soil 
 

Representative Concentration1 Chemical of Potential 
Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 27,800 -- 18,920 95%UCL-T UCL < Max 200,000 No 
Arsenic mg/kg 5.5 -- 3.8 95%UCL-T UCL < Max 3.7 Yes 
Iron mg/kg 14,800 -- 9,671 95%UCL-T UCL < Max 61,000 No 
Vanadium mg/kg 41.4 -- 26.9 95%UCL-T UCL < Max 1,400 No 
Dieldrin mg/kg 0.085 -- 0.085 Maximum UCL > Max 0.3 No 

 
Subsurface Soil 

 
Representative Concentration1 Chemical of Potential 

Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Arsenic mg/kg 6.4 -- 6.4 Maximum n<10 6.2 Yes 
Benzo(a)anthracene mg/kg 1.9 -- 1.9 Maximum n<10 5 No 
Benzo(a)pyrene mg/kg 1.1 -- 1.1 Maximum n<10 0.5 Yes 
Benzo(b)fluoranthene mg/kg 1.2 -- 1.2 Maximum n<10 4.8 No 
Benzo(k)fluoranthene mg/kg 0.59 -- 0.59 Maximum n<10 52 No 
Chrysene mg/kg 0.94 -- 0.94 Maximum n<10 450 No 
Dibenzo(a,h)anthracene mg/kg 0.23 -- 0.23 Maximum n<10 0.5 No 
Indeno(1,2,3-cd)pyrene mg/kg 0.12 -- 0.12 Maximum n<10 5.3 No 

 
1For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value 

was used in the calculation. 
2Statistics: Maximum value used since the sample size was <10 samples. 

  95% UCL of log-transformed data (95% UCL-T). 

mg/kg = milligrams per kilogram 

UCL = upper confidence limit 

UCL-T = UCL of log-transformed data 
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COCs at Site 4 include arsenic in the surface soil and arsenic and benzo(a)pyrene in the subsurface soil 

(Figure 3-1).  Four of the eleven sample locations have at least one COC.  Three are located just south of 

the ten removed AVGAS USTs, and the fourth is located slightly north of the former USTs. 
 
Sample 4SB03 had a benzo(a)pyrene concentration of 1.1 J mg/kg (PRG = 0.5 mg/kg) in the duplicate 

sample taken at 20-22 feet bgs, where the J qualifier signifies an estimated concentration.  The original 

sample for 20-22 feet bgs had a benzo(a)pyrene detection below the PRG.  Benzo(a)pyrene was also 

detected in the surface soil sample (0-2 feet bgs) and in the deeper samples (50-52 feet bgs and 

85-87 feet bgs) at concentrations 0.026 J mg/kg, well below the PRG.   
 
Sample 4SB06 had an arsenic concentration of 5.5 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  No 

arsenic was detected in 4SB06 in any of the deeper samples, which start at 18 feet bgs.  Sample 4SB07 

had an arsenic concentration of 6.4 mg/kg (PRG = 6.2 mg/kg) in the sample collected at 12-14 feet bgs.  

No arsenic was detected in the surface soil at that location.  Samples deeper than 14 feet bgs were not 

collected.  Sample 4SB09 had an arsenic concentration of 5 mg/kg in the surface soil and 6.4 mg/kg in 

the sample collected at 16-18 feet bgs.  Arsenic was detected in the duplicate sample at 16-18 feet bgs 

below the PRG.  No arsenic was detected in 4SB09 in the deeper samples, which start at 35 feet bgs.    
 
Areas and Volumes 
 
The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 

area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 3-4. 
 
Sample 4SB03 had benzo(a)pyrene impact above its PRG in the 20-22 feet bgs range.  Because of the 

limited data within the area of the tanks, the impacted area was assumed to cover the tank pit area 

(110 ft x 160 ft or 17,671 ft2).  The surface soil sample and the samples below 50 feet did not have 

benzo(a)pyrene concentrations above the PRG, so the impact was assumed to begin approximately 

10 feet bgs and extend to 35 feet bgs.  The estimated volume of soil impacted with benzo(a)pyrene is 

16,362 yd3.  For excavation purposes, the soil from 0-10 feet bgs would also have to be removed, and 

therefore, the estimated volume of soil would be 6,545 yd3.   
 
Sample 4SB03 lies approximately in the center of a triangle formed by arsenic-impacted sample locations 

4SB06, 4SB07, and 4SB09, but sample 4SB03 did not have any arsenic detections.  Neither sample 

locations 4SB01 (located between samples 4SB07 and 4SB09) and 4SB10 (located between samples 

4SB06 and 4SB09) had any arsenic concentrations above the PRG.  Therefore, samples 4SB06, 4SB07, 

and 4SB09 cannot be considered as one impacted area and are considered as three localized areas 

(20-foot radius or 1,257 ft2) of impacted soil. 
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Table  3-4 
VOLUME OF SOIL EXCEEDING PRGs AT SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
 

 

 Contaminated Surface Soila Contaminated Subsurface 
Soilb 

Uncontaminated 
Soil 

Concrete Covered Building Covered

Location Description       Excavationc Soild Soile 
  radiusf area vol radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) (ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

4SB03 B(a)P – 1.1 J @20-22 0 0 0 75 17,671 16,362 6,545 0 0 0 0 
4SB06 As – 5.5 @0-2  20 1,257 93 20 1,257 372 0 0 0 0 0 
4SB07 As – 6.4 @12-14 0 0 0 20 1,257 559 326 0 0 0 0 
4SB09 As – 5 @0-2  20 1,256 93 20 1256 1,117 0 0 0 0 0 
Total Site 4   2,513  186  21,441 18,410 6,871    0    0    0    0 

 
a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius 
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Sample 4SB06 had arsenic above the PRG in the surface soil only.  The sample collected at 18-20 feet 

bgs had no detectable arsenic; therefore, the impact is assumed to extend approximately 10 feet bgs.  

The estimated volume of soil impacted with arsenic at 4SB06 is 465 yd3.  

 
Sample 4SB07 had arsenic above the PRG in the 12-14 feet bgs sample.  The surface soil sample did 

not have arsenic concentration above the PRG, so the impact was assumed to begin approximately 

7 feet bgs.  No samples were collected below 12-14 feet, so the depth of impact was estimated at an 

additional 5 feet bgs.  The estimated volume of soil impacted with arsenic at 4SB07 is 559 yd3.  For 

excavation purposes, the soil from 0-7 feet bgs would also have to be removed; therefore, the estimated 

volume of soil would be 326 yd3. 

 
Sample 4SB09 had an arsenic concentration above PRG in both the surface soil sample and the sample 

collected at 16-18 feet bgs.  No arsenic was detected in the deeper samples starting at 35 feet bgs, so 

the impact was assumed to extend to 26 feet bgs.  The estimated volume of soil impacted with arsenic at 

4SB09 is 1,210 yd3.     

 
Summary 

 

The Site 4 total estimated volume of contaminated surface soil is 186 yd3 and of subsurface soil is 

18,410 yd3 for a combined total of 18,596 yd3.  An additional 6,871 yd3 of soil would have to be removed 

to get to the contaminated subsurface soil.  Also, no areas of contamination are presently covered by 

concrete/asphalt or by a building.  Prior to beginning remedial action, soil samples should be collected 

and analyzed for the COCs at each location with soil exceeding PRGs to confirm the estimated volume of 

impacted soil exceeding PRGs. 

 
3.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 
 

The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 3.2. 

 
The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   

 
3.3.1 General Response Actions 
 
GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 



Rev. 1 
03/26/01 

 

R4707993 3-12 CTO-0028 

The COCs at Site 4 consists of arsenic and benzo(a)pyrene.  Soil contamination extends from the surface 

to a depth of approximately 35 feet bgs.  The total estimated volume of contaminated soil is 18,596 yd3. 

 

The following GRAs apply to contaminated soils at Site 4. 

 

• No action 
• Limited action 
• Containment 
• Treatment 
• Removal 
• Disposal 
 

Soil GRAs are discussed in Appendix C. 

 

3.3.2 Identification and Screening of Remedial Technologies  
 

The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing the RAOs identified for Site 4.  Each technology is then screened based on site- and waste-

limiting characteristics.  See Section 2.3.2 for additional information. 

 

Table 3-5 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 4.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 3-6 summarizes the 

technologies/process options passing the screening criteria.  Table 3-6 also shows the RPO selected for 

alternative evaluations.  The RPOs are assembled into remedial alternatives in Section 3.3.4. 

 

3.3.3 Alternative Range Development 
 

CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated.  The range of alternatives 

developed for soils remediation is presented in Table 3-7, and Section 2.3.3 provides a discussion of the 

range of alternatives. 
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Table  3-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

No action No action None No remedial actions taken.  Five year review would be required. Retained1 
Limited action LUCs LUCs LUCs for property in the area of soil contamination would 

include restrictions on excavation/construction and future land 
use.  LUCs include access controls (e.g., fences, security 
guards, warning signs, etc.), institutional controls (e.g., public 
advisories, Base Master Plan notations, etc.), and site 
monitoring to ensure compliance with the provisions of the 
LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote 
vegetation. 

Retained 

Clay capping Use of compacted clay over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Aerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-enriched environment.  Would be used in combination 
with bioventing/soil venting. 

Retained Biological 

Anaerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-deficient environment. 

Eliminated2 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated3 

Vapor extraction/bioventing/ 
soil venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Retained4 

Steam stripping A drilling and steam dispensing system injects steam and hot air 
into soil to remove volatile organic contaminants.  Organics are 
collected at the surface for treatment. 

Eliminated5 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media 
to immobilize contaminants. 

Eliminated6 

Treatment 
 

Thermal Vitrification Immobilization of inorganic contaminants using electrically 
generated heat by electrodes to convert soils to a 
glass/crystalline product.  High temperatures destroy organics 
through pyrolysis and combustion. 

Eliminated7 
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Table  3-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 2 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated8 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated8 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated8 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for all sites; however, it will be retained as a baseline consideration. 
 
2Anaerobic biodegradation is not suitable for treating arsenic or benzo(a)pyrene. 
 
3Soil flushing may make arsenic more mobile. 
 
4Vapor extraction is not suitable for nonvolatile organics such as benzo(a)pyrene.  Bioventing/soil venting would be suitable. 
 
5Steam stripping has limited effectiveness on benzo(a)pyrene. 
 
6Solidification is effective at decreasing the mobility of arsenic and some organics but would not reduce the risks in surface soil. 
 
7Underground utilities would interfere with vitrification and, the use of vitrification would severely limit potential futures uses. 
 
8On-site landfills are not a viable option at Site 4 due to the groundwater beneath the site. 
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Table  3-6 
SOIL TECHNOLOGIES AND PROCESS OPTIONS PASSING PRELIMINARY SCREENING 

FOR SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

 
General Response 

Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Limited action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Treatment Physical/chemical Bioventing/Soil Venting Bioventing/Soil Venting 
Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology  
 

 
Table  3-7 

RANGE OF ALTERNATIVES 
FOR SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
 

Alternative Type 
No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment –Minimizes Long-Term Management 

 

 

3.3.4 Assembly of Soil Alternatives 
 

Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 55 FR 

8846, March 8, 1990] and are summarized in Section 2.3.4. 

 

The COCs for Site 4 are inorganics (arsenic) from the surface down to approximately 14 feet and 

organics [benzo(a)pyrene] at 20 to 22 feet bgs.  Four soil alternatives are assembled into the appropriate 

alternative types for this site, which are listed in Table 3-8.   

 

Site 4 alternatives S4-1, S4-2, and S4-4 contain the same RPOs as Site 3 alternatives S3-1, S3-2, and 

S3-3, respectively.  Refer to the discussion in Section 2.3.4 for a brief description of these alternatives. 
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Table  3-8 
SITE 4 SOIL REMEDIAL ALTERNATIVES 
NAS WHITING FIELD, MILTON, FLORIDA 

 

Alternative 
Number Alternative Type 

Representative Process 
Options Combined Into 

Alternatives 

Alternative Description 

Alternative S4-1 
No Action 

No Action None • Five-year Reviews. 

Alternative S4-2 
Surface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Containment/Limited Action – 
No or Minimal Treatment 

LUCs, Excavation, 
Disposal, Soil Cover 

• LUCs including LUC Assurance Plan 
(LUCAP) and LUC Implementation Plan 
(LUCIP). 

• Delineation/confirmatory sampling of 
surface soil adjacent to 4SB06 and 4SB09. 

• Excavation/disposal of surface soil (0-2 feet 
bgs) containing arsenic exceeding PRGs at 
4SB06 and 4SB09. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S4-3 
Surface Soil 
(exceeding PRGs) 
Removal, Soil 
Venting, and LUCs 

Containment/Limited/Treatment 
Action – Minimal Treatment 

LUCs, Excavation, 
Disposal, Soil Cover, In 
Situ Soil Venting 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface soil adjacent to 4SB06 and 4SB09. 
• Excavation/disposal of surface soil (0-2 feet 

bgs) containing arsenic exceeding PRGs at 
4SB06 and 4SB09. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Install and operate an in situ soil venting 

system at location 4SB03. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S4-4 
Surface and 
Subsurface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Treatment/Bulk Removal –
Minimizes Long-Term 
Management 

LUCs, Bulk Excavation, 
Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface and subsurface soil adjacent to 
4SB03, 4SB06, 4SB07, and 4SB09. 

• Excavation/disposal of surface and 
subsurface soil containing arsenic and 
benzo(a)pyrene exceeding PRGs at 4SB03, 
4SB06, 4SB07, and 4SB09. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

 

Alternative S4-3 is assembled to address the principal threat of direct contact with the subsurface soil.  

LUCs are used in the alternative to reduce any residual risk, to assess the degree of remediation, and to 

ensure appropriate future land use.  This alternative may be a long-term approach to meet remedial 

objectives in a noninvasive manner.  Alternative S4-3 involves in situ soil venting/bioventing as the 

method for the permanent treatment of SVOCs.  This in situ treatment process promotes in situ 

volatilization and biodegradation of constituents by providing an oxygen supply to indigenous 

microorganisms and by sustaining aerobic conditions.   
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3.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 
 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 

 

3.4.1 Site 4 Alternatives 
 

The four alternatives for Site 4 represent a range of actions including no action, containment/limited 

action addressing principal threats, and aggressive actions minimizing the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 4 are listed below. 

• Alternative S4-1: No Action 
• Alternative S4-2: Surface Soil (exceeding PRGs) Removal and LUCs 
• Alternative S4-3: Surface Soil (exceeding PRGs) Removal, Soil Venting, and LUCs 
• Alternative S4-4: Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 
 

3.4.1.1 Alternative S4-1: No Action 
 

3.4.1.1.1 Description 

 

In an FS the No Action alternative serves as a baseline or to addresses sites that do not require any 

active remediation.  The No Action alternative assumes that no remedial action would occur and 

establishes a basis for comparison with the other alternatives.  No remedial action, treatment, LUCs, or 

monitoring of conditions would remain or be implemented under the No Action alternative. Natural 
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attenuation, involving natural processes such as dilution, adsorption, and chemical reaction within the 

subsurface materials, will be expected to occur over long periods of time but would not be documented. 

 

Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 

 

3.4.1.1.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 

 

Compliance with ARARs 
 

On the basis of protecting human health and the environment, Alternative S4-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

Alternative S4-1 would provide no long-term effectiveness or permanence for Site 4.  Arsenic and 

benzo(a)pyrene present in Site 4 would pose a continuing risk to human health and the environment.  The 

magnitude of and potential for residual risk within Site 4 would be relatively unchanged by the No Action 

alternative.  This alternative offers no reduction in risk except over a long period of time as the 

constituents leach, migrate, and attenuate.  The adequacy and reliability of controls component is not 

applicable for Alternative S4-1 because no construction, installation, or equipment is associated with the 

alternative.  The No Action alternative would not include provisions for long-term monitoring.  A 5-year 

review would be required, however, to assess the degree of remaining risk. 
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Reduction of Mobility, Toxicity, or Volume through Treatment 
 

The mobility, toxicity, and volume of constituents in Site 4 would not change significantly, and the risk 

posed to human health and the environment would be expected to continue because Alternative S4-1 

involves no action.  Natural attenuation involves natural subsurface processes such as dilution, 

volatilization, biodegradation, adsorption, and chemical reactions within the subsurface materials; 

however, it would not be expected to reduce constituent concentrations within the site at rates consistent 

with remedial objectives. 

 

The target constituents for natural attenuation are PAHs as well as inorganics.  The processes of natural 

attenuation and natural biodegradation can provide irreversible treatment.  Natural attenuation is 

estimated to have a limited effect on the reduction of inorganic concentrations contained within Site 4 soil. 

 

Short-Term Effectiveness 
 

The No Action alternative would provide no short-term effectiveness or short-term risks during the 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 

no implementation time associated with the No Action alternative.  The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 

 

Implementability 
 

No technical implementability issues exist because no remedial action would occur.  There is no need to 

coordinate with other agencies or acquire permits.  Services or materials are not required.  Future actions, 

if needed, would not be hindered by the No Action alternative. 

 

Cost 
 

The only cost for the No Action alternative is the cost for the 5-year reviews because no remedial action 

will occur.  The estimated present worth total project cost is $18,008 including $7,375 for 5-year reviews.  

Appendix E presents the estimated cost for implementing this alternative. 
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3.4.1.2 Alternative S4-2:  Surface Soil (exceeding PRGs) Removal and LUCs 
 

3.4.1.2.1 Description 

 

Alternative S4-2 addresses the principal threats through the implementation of LUCs, surface soil 

excavation, and off-base disposal.  LUCs are described in Appendix C. 

 

Impacted surface soil (up to 2 feet bgs) exceeding PRGs in the areas surrounding sample locations 

4SB06 and 4SB09 would be excavated to remove approximately 186 yd3.  Because impacted soil exists 

below the depth of the excavation, the excavated area would be backfilled with clean, native backfill 

material, compacted, and revegetated to create a soil cover.  For these areas long-term monitoring and 

maintenance would be required.  Disposal in an off-base TSDF and/or landfill would be used for the soil 

excavated from Site 4.  Some pretreatment of the excavated soil may be necessary to meet LDRs and 

would be provided by the TSDF, if required.   

 

3.4.1.2.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Alternative S4-2 provides protection to human health and the environment by minimizing all exposure 

pathways through the removal of impacted surface soils that may pose a risk through restricting access to 

remaining impacted soil by LUCs and the soil cover.  Immediate risk from potential exposure during 

maintenance activities would be reduced by the removal of impacted surface soil and its subsequent 

off-base disposal.  LUCs are partially effective in the protection of human health.  The soil cover would 

protect humans and the environment by containment.  There would be no significant risks to human 

health or the environment during implementation of Alternative S4-2 if normal dust-control procedures are 

conducted and direct worker contact with impacted materials is minimized; therefore, for overall protection 

of human health and environmental resources both on and off base, Alternative S4-2 would provide a 

high level of protection. 

 

Compliance with ARARs 
 

All action-specific ARARs applying to source control and reducing risk to humans would be satisfied by 

Alternative S4-2 if confirmational sampling and analyses determine any source areas greater than 

2 feet bgs are stable and relatively stationary.  Over time Alternative S4-2 would satisfy chemical- and 
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action-specific ARARs and TBCs for achieving remedial objectives including the State of Florida SCTLs; 

however, any excavated soil may require pretreatment to meet LDRs which would be provided by the 

TSDF, if required.  Although containment (e.g., soil cover) is not an active remedial process, exposure to 

the constituents would be prevented.  Constituent exposure and chemical-specific ARARs and TBCs for 

workers and the public would define the degree of worker protection and emission control required during 

implementation of Alternative S4-2. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S4-2 is low since 

contaminants are not treated.  However, excavation, disposal, and containment provide long-term 

effectiveness and permanence in minimizing exposure pathways, assuming the barrier material 

(compacted, clean native soil) is maintained at a depth greater than 2 feet above source areas.  The 

magnitude and potential of residual risk would be unchanged for on-base receptors, but the exposure 

pathways would be minimized as long as LUCs and the soil cover remain in place.  The magnitude of 

constituent concentrations would be reduced as a result of excavation, off-base disposal, and natural 

attenuation.  A 5-year review would be required to assess the effectiveness of excavation of surface soils, 

the effectiveness of the soil cover to contain remaining inorganic and organic constituents, and the 

degree of natural attenuation that has taken place. 

 

The adequacy and reliability of LUCs are sufficient to restrict access to impacted soils.  The life 

expectancy for the Site 4 soil cover would be 20 to 30 years; however, the service life of the soil cover is 

greatly affected by weather and the level of maintenance performed.  Long-term reliability would be 

maintained because natural surface flow patterns would be returned to near original conditions and 

erosion would be minimized.  Long-term management would consist of LUCs and monitoring and would 

be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of impacted surface soils would reduce mobility of constituents by 

physically moving the constituents from the site to a secure landfill.  The soil cover would also reduce the 

mobility of inorganic constituents that may pose a risk through fugitive dust.  Excavation and disposal of 

surface soil and the containment of subsurface soil utilizing a soil cover would minimize exposure 

pathways, but reduction of the concentrations of the remaining constituents would rely on natural 

attenuation.  Toxicity of excavated soils may be reduced through treatment in an off-base TSDF before 



Rev. 1 
03/26/01 

 

R4707993 3-22 CTO-0028 
 
 

land disposal.  This alternative would provide a low degree of irreversible treatment through natural 

attenuation processes, but would significantly reduce the mobility of the constituents by the excavation of 

impacted surface soils, off-base disposal, and the introduction of a soil cover as a horizontal barrier.  

Minor inorganic constituent residuals would remain above action levels after the implementation of 

Alternative S4-2.  The implementation and operation of Alternative S4-2 would produce no treatment 

residuals. 

 
Short-Term Effectiveness 
 
The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S4-2 

would be controllable and would result from the excavation, transportation, off-base disposal, construction 

of a soil cover, and O&M of the remedial alternative.  Health and safety issues include dust control, runoff 

control, and proper decontamination procedures.  Construction time to implement Alternative S4-2 would 

be approximately 90 days.  A more detailed evaluation during design may identify (1) other components 

required for the soil cover material, (2) concurrent constructibility of components, and (3) individual source 

area excavation and cover construction details.  Minimal risk to the community would be expected from 

excavation and transportation of impacted soil during excavation and off-base disposal.  Alternative S4-2 

would be effective in minimizing all exposure pathways.  The time required to achieve remedial response 

objectives by minimizing all exposure pathways is estimated to be less than 1 year. 

 
Implementability 
 
The RPOs associated with Alternative S4-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and location of the soil cover.  Excavation and installation 

of the soil cover for Site 4 would require clean, native backfill to replace excavated materials; heavy 

construction equipment; sufficient area for staging/maneuvering; and accommodation for underground 

utilities.  Excavation may be required around utilities.  Monitoring of the integrity of the soil cover would 

also be required.  By excavating the impacted surface soil and backfilling with clean native soil, the 

ground surface grade would be returned to near original grade.  The long-term integrity of the vegetated 

soil cover would be increased because surface flow patterns would be returned to near normal conditions, 

which would reduce the erosion of the soil cover material.  O&M activities would be of low intensity and 

may involve regrading, compaction, revegetation, erosion control, and monitoring.  All components of 

Alternative S4-2 would be reliable in the protection of human health and the environment.  The need for 

future remedial actions would depend on the effectiveness of Alternative S4-2 in minimizing exposure 

pathways and on the reduction of constituent concentrations as a result of natural attenuation.  Future 

remedial actions would not be hindered by the implementation of Alternative S4-2; however, modification 

of LUCs and removal/replacement of the soil cover may be required.  Coordination with regulatory 

agencies would be obtainable. 
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Cost 
 

The estimated present worth total project cost is $160,582 including a capital cost of $100,009, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for long-term monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative.   

 

3.4.1.3 Alternative S4-3:  Surface Soil (exceeding PRGs) Removal, Soil Venting, and LUCs 
 

3.4.1.3.1 Description 

 

This alternative addresses the principal threats through the implementation of LUCs, surface soil 

excavation, in situ soil venting of subsurface soil, and off-base disposal.  LUCs are described in 

Appendix C.  Excavation and disposal are described in Section 3.4.1.2.1.  Surface soil surrounding 

sample locations 4SB06 and 4SB09 would be excavated and the excavated soil disposed of off site (as 

described in Section 3.4.1.2.1).  

 

This alternative would also address principal threats through in situ soil venting of the area around sample 

location 4SB03 to promote volatilization and biodegradation of organic constituents and to reduce 

remedial time.  In situ soil venting is a demonstrated technology for the removal of organic compounds 

from the unsaturated or vadose zone.  A vacuum is applied to the soil column to volatilize and transport 

organic constituents to a collection system.  The organic constituents in the soil are removed by the 

airstream and, upon withdrawal, are treated using a technique, such as thermal oxidation or carbon 

adsorption, appropriate for the specific compounds.  The recovery rate increases as the vapor pressure of 

a compound increases.  Soil venting technology can potentially treat soil beneath structures, along utility 

pipelines, and to soil depths beyond the practical limits of excavation.  The oxygen provided by in situ soil 

venting also stimulates existing biological growth.  The indigenous microbes can multiply in the presence 

of oxygen, digest the constituents, and accelerate the remediation process. 

 

The in situ soil venting system would treat a surface area of approximately 17,671 ft2 to a depth of 

approximately 35 feet bgs.  The conceptual design would consist of 12 wells installed to a depth of 

35 feet bgs with a vapor recovery system and gas phase carbon off-gas treatment.  The system would 

operate for approximately 3 years. 
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3.4.1.3.2 Assessment 
 
Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 
Alternative S4-3 would provide protection of human health and the environment by minimizing all 

exposure pathways through the removal and off-base disposal of all impacted surface soil containing 

COCs exceeding PRGs at Site 4 as well as in situ treatment of subsurface soil surrounding sample 

location 4SB03 using soil venting.  Immediate and future risk from exposure would be reduced by the 

removal and off-base disposal of all impacted surface soil exceeding PRGs.  The reliability of excavation, 

off-base disposal, and soil venting is high in the protection of human health and the environment because 

the source of risk is permanently removed from the site and/or irreversibly treated in place.  There would 

be no significant risks to human health and the environment during implementation of Alternative S4-3 if 

normal dust control, runoff control, excavation, and transportation procedures are conducted and direct 

worker contact with impacted soils is minimized; therefore, for overall protection of human health and 

environmental resources both on and off base, Alternative S4-3 would provide a high level of protection. 
 
Compliance with ARARs 
 
All ARARs applying to source control and reducing the risk to human health and would be satisfied by 

Alternative S4-3.  Over time Alternative S4-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives on base including the State of Florida SCTLs; however, 

pretreatment of excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if 

required.  Constituent exposure and chemical-specific ARARs and TBCs for workers and the public would 

define the degree of worker protection and emission control required during implementation of 

Alternative S4-3. 
 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 
The degree of long-term effectiveness and permanence of Alternative S4-3 through in situ soil venting 

would be high assuming soil venting is successful in treating organic constituents near sample location 

4SB03.  Excavation, off-base disposal, and containment provides long-term effectiveness and 

permanence in minimizing exposure pathways, assuming all impacted surface soil near sample locations 

4SB06 and 4SB09 is identified, excavated, and disposed of off-base, and the soil cover material 

(compacted, clean native soil) is maintained at a 2 feet or greater depth.  Soil venting would enhance in 

situ biodegradation and provide long-term effectiveness once excavations are backfilled and venting has 

begun as well as when the soil venting system’s operation has ceased.  A 5-year review would be 

required to assess the effectiveness of excavation, off-base disposal, containment for arsenic, and the 

effectiveness of soil venting in removing organic constituents from the soil. 
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The adequacy and reliability of LUCs would be sufficient to restrict access to remaining impacted soils.  

Constituent concentrations and residual risks would decrease with the operation of the soil venting 

system and would continue to decrease after system operation has ceased because of the promotion of 

in situ biodegradation.  Long-term management would consist of LUCs and monitoring and would be 

expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal in a secure landfill of impacted surface soil containing COCs exceeding 

PRGs within Site 4 would reduce the mobility of constituents.  The toxicity and volume of excavated 

constituents would be reduced through treatment at the TSDF, if required, before landfilling.  Containment 

would reduce the mobility of arsenic that may pose a risk through fugative dust.  Soil venting would also 

reduce the toxicity and volume of organic constituents through volatilization, biodegradation, and the 

removal of the constituents from the vadose zone under a vacuum.  Any carbon adsorption units used for 

soil venting offgas capture would require treatment to reduce the volume and ensure proper disposal of 

the adsorbed organic constituents.  Minor organic constituent residuals below action levels would remain 

after implementation and operation of Alternative S4-3; however, these residuals would naturally degrade 

over time through the promotion of in situ biodegradation provided by in situ soil venting. 

 

Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from construction of Alternative S4-3 

would be controllable and would result from the excavation, transportation, soil staging, off-base disposal, 

containment, and in situ soil venting.  Health and safety issues include dust control, runoff control, 

emissions control, and proper decontamination procedures.  Construction time to implement Alternative 

S4-3 would be approximately 1 year.  A more detailed evaluation during design may identify individual 

source area construction/excavation details.  Minimal risk to the community would be expected from 

excavation of impacted soil, off-base disposal, and in situ soil venting system operation during Alternative 

S4-3 implementation.  Alternative S4-3 would be effective in minimizing exposure pathways and reducing 

constituent concentrations having the potential to impact groundwater through leaching.  The time 

required to achieve remedial response objectives is estimated to be less than 3 years. 
 
Implementability 
 
The RPOs associated with Alternative S4-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and the location of the soil cover.  Excavation and off-
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base disposal of Site 4 surface soils would require clean, native backfill to replace excavated materials; 

heavy construction equipment; sufficient area for staging/maneuvering; and accommodation for 

underground utilities.  Excavation would be required around utilities.  In situ soil venting would require 

drilling, trenching, and treatment area construction.  O&M activities associated with Alternative S4-3 

would be of low intensity, involving periodic sampling and analysis of excavated soils, soil venting system 

O&M, offgas adsorption material handling and/or treatment, monitoring, and fence maintenance.  All 

components of Alternative S4-3 would be reliable in the protection of human health and the environment.  

The need for future remedial actions would depend on the effectiveness of Alternative S4-3 in minimizing 

exposure pathways and reducing constituent concentrations.  Future remedial actions would not be 

hindered by the implementation of Alternative S4-3; however, modifications of LUCs, fencing 

removal/replacement, and/or the addition or closure of soil venting systems may be required.  

Coordination with regulatory agencies would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $382,190 including a capital cost of $213,683, $40,379 

per year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for long-term monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative. 

 

3.4.1.4 Alternative S4-4:  Surface and Subsurface Soil (Exceeding PRGs) Removal and LUCs 
 

3.4.1.4.1 Description 

 

Alternative S4-4 minimizes the need for long-term management because all surface and subsurface soil 

containing COCs exceeding PRGs would be removed.  LUCs are described in Appendix C.  Monitoring 

would consist of ensuring LUCs remain in place.  Bulk excavation would be used to remove all impacted 

surface and subsurface soil exceeding PRGs.  The excavation would consist of removing soil from the 

surface down to approximately 35 feet bgs.  The estimated excavation would be approximately 

25,467 yd3 of which approximately 18,596 yd3 would be contaminated.  After all impacted soil within the 

excavation areas containing COCs exceeding PRGs is removed, the excavated area would be backfilled 

with clean, native material, compacted, and revegetated with no long-term monitoring or maintenance 

required.  Disposal in an off-base TSDF and/or landfill would be used for the excavated soil from Site 4.  

Some pretreatment of the excavated soils may be necessary to meet LDRs and would be provided by the 

TSDF, if required.   
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3.4.1.4.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Alternative S4-4 would provide protection of human health and the environment by removal and off-base 

disposal of all soil containing COCs exceeding PRGs and by minimizing all exposure pathways.  

Immediate and future risk from any potential industrial landuse exposure would be reduced by the 

removal of all impacted soil and its subsequent off-base disposal.  The reliability of excavation and 

off-base disposal is certain in the protection of human health and the environment because the source of 

risk is permanently removed from the site.  There would be no significant risks to human health and the 

environment during implementation of Alternative S4-4 if normal dust control, runoff control, excavation, 

and transportation procedures are conducted and direct worker contact with impacted soils is minimized.  

Therefore, Alternative S4-4 would provide a high level of protection of human health and environmental 

resources both on and off base. 

 

Compliance with ARARs 
 

All ARARs applying to source control and reducing risk to human health and the environment would be 

satisfied by Alternative S4-4.  Alternative S4-4 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, pretreatment of 

excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if required.  

Constituent exposure and chemical-specific ARARs and TBCs for workers and the public would define 

the degree of worker protection and emission control required during implementation of Alternative S4-4. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S4-4 is low since 

contaminants are not treated.  However, excavation and off-base disposal provide long-term 

effectiveness and permanence by minimizing exposure pathways, assuming all impacted soil exceeding 

PRGs is identified, excavated, and disposed. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would only consists of LUCs and 5-year reviews. 
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Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically moving them from the site to a secure landfill.  The toxicity of the excavated constituents may 

be reduced through treatment in an off-base TSDF before landfill disposal.  Minor inorganic constituent 

residuals would remain below action levels after the implementation of Alternative S4-4.  No treatment 

residuals would be produced by the implementation of Alternative S4-4. 

 

Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S4-4 

would be controllable and would result from the excavation, transportation, and off-base disposal of 

impacted soil.  Health and safety issues include dust control, runoff control, and proper decontamination 

procedures.  Construction time to implement Alternative S4-4 would be approximately 90 days.  Minimal 

risk to the community would be expected from excavation and transportation of impacted soil during 

excavation and off-base disposal.  Alternative S4-4 would be immediately effective in minimizing all 

exposure pathways.  The time required until remedial response objectives are achieved is estimated to be 

less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S4-4 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  Excavation and disposal of Site 4 soils would require 

clean, native backfill to replace excavated materials; heavy construction equipment; sufficient area for 

staging/maneuvering; and accommodation for underground utilities.  Excavation may be required around 

utilities.  All components of Alternative S4-4 would be reliable in the protection of human health and the 

environment.  The need for future remedial actions will depend on the effectiveness of Alternative S4-4 in 

the source areas.  Future remedial actions would not be hindered by the implementation of Alternative 

S4-4; however, modification of LUCs may be required.  Coordination with regulatory agencies would be 

obtainable. 
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Cost 
 

The estimated present worth total project cost is $3,234,423 including a capital cost of $3,177,333, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for long-term monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative. 

 

3.4.2 Summary Of Site 4 Soil 
 

As part of the detailed analyses of alternatives for Site 4, one alternative involving no action, one 

alternative involving containment/limited action, one alternative with minimal treatment, and one 

alternative eliminating or minimizing long-term management have been evaluated.  Alternative S4-1 is the 

only alternative that does not satisfy the threshold criteria to the full extent but is retained for comparison 

purposes.  Alternatives S4-2 through S4-4 provide varying degrees of protection and treatment and would 

be viable for the selection as a preferred alternative.  The relative merits of all Site 4 alternatives are 

evaluated in Section 3.5.   

 

3.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 
 

In contrast to the preceding evaluation (Section 3.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1).  Additional discussion of the comparative analysis is provided in Section 2.5. 

 

A summary of the comparative analyses and costs for the Site 4 alternatives is presented in Table 3-9.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 

 
3.5.1 Overall Protection of Human Health and the Environment 
 
This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  

 
The existing exposure pathways to humans for Site 4 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological receptors.  Potential for the 

constituents to leach and impact groundwater is not considered in this FS but will be considered in the 
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Table  3-9 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 4 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 4 
 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 

Alternative S4-3 
Surface Soil (exceeding PRGs) 

Removal, Soil Venting, and LUCs 

Alternative S4-4 
Surface and Subsurface Soil 
(exceeding PRGs) Removal 

and LUCs 
THRESHOLD CRITERIA 

Overall Protection of Human Health and the Environment 

Human Health Protection No reduction in risk. 

Provide a high level of protection.  LUCs 
reduce risk from residuals.  Excavation, 

disposal, and the soil cover reduce risk of 
potential exposure. 

Provides a high level of protection.  LUCs 
and treatment reduce risk from residuals. 
Excavation, disposal, and the soil cover 

reduce risk of potential exposure. 

Provides highest level of protection.  LUCs 
reduce risk from residuals.  Excavation 

and disposal reduce risk of potential 
exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Excavation and the soil cover stop fugitive 
dust.  Natural attenuation reduces 

constituent concentrations of deeper 
impacted soils over time. 

 Natural attenuation and soil venting 
reduces constituent concentrations of 

impacted soils over time.   

Excavation and disposal will eliminate or 
reduce all concentration levels in a short 

period of time.  

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs Does not meet ARARs. Meets ARARs in greater than 30 year. Meets ARARs for organics in 3 years and 

inorganics in greater than 30 years. Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs Not applicable Meets ARARs if proper PPE used during 

construction of the soil cover. 

Meets ARARs if proper PPE used during 
excavation, disposal, and construction of 

in situ venting system and cover. 

Meets ARARs if proper PPE used during 
excavation and disposal. 

Compliance with Location-
Specific ARARs Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Reduction in Residual Risk 
Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

Risk reduced by excavation and disposal 
of surface-impacted soil.  Natural 

attenuation may decrease remaining risk; 
however, risk due to subsurface-impacted 

soil is significant for an 
estimated 30 years. 

Provides medium level of long-term 
residual risk reduction.  Risk reduced by 

Soil Venting of the impacted soil. Any 
residual concentrations will be reduced 
over time through natural attenuation; 

however, risk due to subsurface-impacted 
soil is significant for an 

estimated 30 years.  

Provides highest level of long-term 
residual risk reduction.  Risk eliminated or 

reduced by excavation and off-site 
disposal.  Any residual concentrations may 

be reduced over time through natural 
attenuation. 
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Table  3-9 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 2 OF 4 

 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 

Alternative S4-3 
Surface Soil (exceeding PRGs) 

Removal, Soil Venting, and LUCs 

Alternative S4-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Long-Term Reliability of 
Controls Not applicable Provides a high level of reliability if cover is 

maintained. 

Provides a high level of reliability because 
of proven technology, and if the cover is 

maintained 

Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 

Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
Contact and Incidental 

Ingestion are not controlled. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and the soil cover. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and the soil cover. 

Exposure to residuals is eliminated or 
reduced by excavation and disposal as 

well as enforced LUCs. 

Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable The soil cover may require replacement or 
repair.   

The soil cover may require replacement or 
repair.   No technical components required. 

Long-Term Management Not applicable Management required for estimated 30 
years. 

Management required for estimated 30 
years. 

Minimum management required for 
estimated 30 year. 

Reduction of Mobility, Toxicity, or Volume through Treatment 

Amount Destroyed or Treated None 

Excavated surface soil is disposed of off 
site.  Remaining contaminants may 

naturally attenuate over time.  The soil 
cover is for containment only. 

Organic compound removal is about 90%.  
Inorganic compounds may naturally 

attenuate over time.  The soil cover is for 
containment only. 

All impacted soil exceeding Remediation 
Goals is excavated and disposed.  

Removal efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by excavation and the 
soil cover.  Toxicity of excavated soils may 

be reduced in an off-site Treatment, 
Storage, and Disposal Facility (TSDF).  

Toxicity of remaining soils may be reduced 
through natural attenuation. 

Mobility reduced by excavation and the 
soil cover.  Toxicity is reduced by 
treatment and natural attenuation. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Off-site TSDF treatment and natural 
attenuation are irreversible processes. 

Off-site TSDF treatment, Soil Venting and 
natural attenuation are irreversible 

processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of  
Residuals Remaining after 
Treatment 

All residuals of inorganics left 
from natural attenuation. 

Minor inorganic and organic residuals 
remain above industrial action levels in 

subsurface soil. 

Inorganics left from Soil Venting and 
natural attenuation remain above industrial 

action levels. 

No organic or inorganic residuals remain 
above industrial action levels. 
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SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 3 OF 4 

 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 

Alternative S4-3 
Surface Soil (exceeding PRGs) 

Removal, Soil Venting, and LUCs 

Alternative S4-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Short-Term Effectiveness 

Community Protection During 
Implementation Not applicable 

Temporary increase in dust emissions 
through excavation of surface soils and the 
soil cover installation can be controlled by 

proper construction techniques. 

Temporary increase in dust emissions 
during installation of Soil Venting system, 
excavation of soils and the soil cover can 

be controlled by proper construction 
techniques. 

Temporary increases in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation Not applicable 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Environmental Impacts Continued impact from existing 
conditions. 

Excavation of surface soils and the soil 
cover installation can generate impacted 

soil, runoff, and fugitive dust. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Timea Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved Estimated at 30 years. Estimated at 1 year. Estimated at 2 year. Estimated at 1 year. 

Implementability 

Ability to Construct and 
Operate the Technology Not applicable 

Many contractors available to provide 
excavation and the soil cover.  Fewer 
contractors accept impacted soil for 

disposal. 

Many contractors available to construct 
and operate Soil Venting system and 
excavation and the soil cover.  Fewer 
contractors accept impacted soil for 

disposal. 

Many contractors available to provide 
excavation.  Fewer contractors accept 

impacted soil for disposal. 

Reliability of Technology Not applicable 

LUCs are reliable for restricting soil access 
immediately after implementation.  The soil 

cover reliable upon construction 
completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

Venting is a reliable technology for treating 
organic contaminants.  The soil cover 
reliable upon construction completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required Easily implementable Implementable Implementable Implementable 
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Table  3-9 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 4 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 4 OF 4 

 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 

Alternative S4-3 
Surface Soil (exceeding PRGs) 

Removal, Soil Venting, and LUCs 

Alternative S4-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Ability to Monitor Effectiveness Not applicable 

Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation.  

Monitoring indicates excavation 
effectiveness and removal of contaminated 

areas. 

Permitting Requirements Not applicable Transportation and Disposal Permit will be 
required. 

Transportation and Disposal Permit will be 
required.  Permit for air emissions may be 

required. 

Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies Not applicable All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
Availability of Services and 
Capabilities Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials Not applicable Readily available Available Readily Available 

Costb 
Capital Costs $0 $100,009 $213,683 $3,177,333 
Short-Term O&M  $0 $0 $40,379 $0 
Long-Term O&M     

5-Year Review $7,375 $7,375 $7,375 $7,375 
Land-Use Controls $0 $3,092 $3,092 $2,839 

Total Project Present 
Worth Cost $18,008 $160,582 $382,190 $3,234,423 

 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency. Present worth cost details are provided in Appendix E. 
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Alternatives S4-3 and S4-2 would provide protection of human health and the environment through 

institutional controls, physical removal of the impacted surface soil that exceeds PRGs, and containment 

(by the soil cover) of the remaining impacted soil.  The soil cover would ensure reduced risk from all 

potential pathways but would not provide active remediation.  Alternative S4-3 would also protect human 

health and the environment to some extent through in situ soil venting.  This protection would be provided 

by reducing the risk of exposure to soil from ingestion, inhalation, and dermal contact through LUCs.   

 
Table 3-9 presents a summary for the overall protectiveness of human health and the environment for all 

Site 4 alternatives. 

 
3.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 
 
This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 

 
Alternatives S4-2 through S4-4 would comply with chemical-specific ARARs and TBCs concerning worker 

and public safety by providing worker protection and emission control during construction and operation.  

PRGs are numerical values representing chemical-specific ARARs.  Over time, both alternatives would 

meet PRGs within Site 4.  Table 3-9 presents a summary of ARARs compliance for each alternative. 

 
3.5.3 Long-Term Effectiveness and Permanence 
 
This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 

concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 

 
Magnitude of Residual Risks 
 
Alternative S4-4 would provide a higher level of long-term effectiveness and permanence than 

Alternatives S4-2 and S4-3 by providing active removal of impacted soil within Site 4 exceeding inorganic 

PRGs, thereby reducing residual risk from all impacted soil left at the site.  Alternative S4-4 would 

significantly reduce all residual risks to acceptable levels to receptors as well as to provide long-term 

reliability through the physical removal and off-base disposal of impacted soil.  Alternative S4-3 would 

provide a higher level of long-term effectiveness and permanence than Alternative S4-2 due to the in situ 

treatment of the benzo(a)pyrene.  Alternatives S4-2 and S4-3 would include removal of the surface-

impacted soil and provide containment for any remaining constituents.  No alternative, except No Action, 

for Site 4 would produce or leave residuals requiring treatment and/or disposal that would pose any future 

potential risk to the environment.  Even though no ecological impact is expected, it is not known what 

long-term effects to the environment may occur.  Alternative S4-2 would minimize risks to the receptors 
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from direct exposure to contaminants at depth, but, because it is only a containment alternative, the 

effectiveness for residual risk reduction and remediation of impacted soil at the surface exceeding PRGs 

would be moderate.  Alternatives S4-2 and S4-3 would leave some contaminants untreated; thus, the 

effectiveness for residual risk reduction would be low.  Evaluation, modeling, and sampling would be 

required to determine residual risk reduction by Alternatives S4-2 and S4-3.  Alternatives S4-2 and S4-3 

would require long-term management.  All alternatives would require 5-year reviews for as long as risk 

from exposure remains. 

 
Adequacy and Reliability of Controls 
 
All alternatives, except No Action, would be adequate and reliable in controlling exposure to any residuals 

that may remain at the site.  Alternative S4-4 would permanently remove the source of risk and, therefore, 

would require no future controls to prevent exposure for industrial use.  Alternative S4-4 would provide 

the highest level of reliability and lowest level of future maintenance of controls because of the removal 

and off-base disposal of all or a portion of the impacted soil.  Alternatives S4-2 and S4-3 would involve 

the use of a soil cover, which does not actively remediate constituents but would be adequate and reliable 

in controlling exposure to any remaining constituents.  Because Alternatives S4-2 and S4-3 would reduce 

the risks through the installation of the soil cover, future maintenance and monitoring of the cover would 

be required.  Alternative S4-3 would rely on enhanced biodegradation of contaminants and would not 

require any controls once the treatment is complete. 

 

Table 3-9 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 4 alternative. 

 
3.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 
 
This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 
Alternative S4-4 would permanently and significantly reduce mobility of chemical constituents to the 

highest level of the alternatives evaluated for Site 4.  Alternative S4-4 is considered a permanent remedy 

and is designed to provide the greatest reduction of risk through removal and off-base disposal.  No 

COCs at concentrations greater than PRGs would remain at the site under Alternative S4-4.  Alternatives 

S4-2 and S4-3 would reduce the mobility of impacted soil through containment but would not provide 

active treatment of remaining soils to reduce toxicity and volume.  Alternatives S4-2 and S4-3 would 

remove the COCs present in surface soils at concentrations greater than PRGs.  Alternative S4-3 would 

decrease toxicity through treatment of the organics.  All the alternatives would rely on some degree of 

natural attenuation to aid in the remediation of the residuals remaining in the soil; however, the types and 
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concentrations of constituent residuals would be assumed to be below action levels.  The concentrations 

of toxic constituents may eventually be reduced through natural attenuation.  Neither of the alternatives 

would produce any residuals from treatment (e.g., sludges or soil-washing solutions).   

 

Table 3-9 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 4 alternative. 

 
3.5.5 Short-Term Effectiveness 
 
This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 
More complex and involved alternatives, such as Alternatives S4-2 through S4-4, would take 

progressively longer to protect human health because of the time needed for treatment and to excavate 

and/or construct the soil cover.  Alternatives S4-2 and S4-4 have an estimated remedial time to reach 

objectives of less than 1 year; Alternative S4-3 would be less than 3 years.  Alternatives S4-2 through 

S4-4 would create short-term risks of worker exposure and the potential of fugitive dust during 

excavation, transportation, and/or soil cover construction.  These risks appear manageable using 

appropriate engineering and construction management controls.  The environmental impacts (e.g., 

fugitive dust, and runoff) are expected to be minimal during implementation of all alternatives.  

Engineering controls would minimize any environmental impacts.  Table 3-9 provides a summary of the 

comparative evaluation of the short-term effectiveness, including construction time, remedial time to 

completion, community protection during implementation, and worker protection during implementation, of 

each Site 4 alternative. 

 
3.5.6 Implementability 
 
This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 
All the alternatives would be easily implementable.  Alternatives S4-2 through S4-4 may require Federal, 

state, or local permits because they include excavation, transportation, and off-base disposal of impacted 

soils.  In addition, any alternative involving phased construction would require appropriate integrated 

scheduling of any required permits and construction.  Alternatives S4-2 through S4-4 would require 

coordination with other agencies for deed recordation and any required permitting.  All remedial 

technologies are proven and reliable. 
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Future remedial actions would be easily implementable for Alternative S4-4 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternatives S4-2 and S4-3. 
 
Alternatives S4-2 and S4-3 would require monitoring of the soil cover for erosion and potential exposure.  

Alternative S4-4 would not require any long-term monitoring once the remediation is complete.  In 

addition, monitoring for inhalation of fugitive dust would be performed during construction to protect 

workers and determine appropriate PPE.  Exposure from dermal contact and ingestion of soil during 

construction would be minimized by use of appropriate PPE. 
 
Alternatives S4-2 through S4-4 would require the use of a TSDF or landfill for excavated, impacted soils.  

TSDFs are available and have sufficient capacity to meet the requirements of all alternatives.  Equipment, 

specialists, and materials for all alternatives are readily available. 

 
Table 3-9 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 

services and capacities; and availability of equipment, specialists, and materials, for each Site 4 

alternative. 

 
3.5.7 Cost 
 
This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 

 
The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  The costs for all Site 4 alternatives are within 50% difference of each 

other.  Alternative S4-4 has the highest cost, followed by Alternatives S4-3 and S4-2, respectively.  

Table 3-9 provides the capital, short- and long-term O&M, and total project present worth costs for each 

Site 4 alternative.  Detailed cost estimates are provided in Appendix E. 

 
3.5.8 State Acceptance 
 
The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments, and Navy responses to the comments, are provided in Appendix F. 
 
3.5.9 Community Acceptance 
 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS Report and the Proposed Plan for Site 4.  
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4.0 SITE 6 - SOUTH TRANSFORMER OIL DISPOSAL AREA 

Site 6 is located southeast of the Midfield Maintenance Hangar, Building 1454 (see Figure 1-1).  At Site 6, 

from the 1940s until 1964, transformers were reportedly drained into the grassed “0-2” ditch located east of 

Building 1454.  It is likely the dielectric fluid from the transformers contained PCBs.  Runoff from the grassed 

ditch drains in a northeasterly direction eventually into Big Coldwater Creek, located approximately 2.3 miles 

east of the disposal site (Geraghty & Miller, 1984). 

 

The remedial investigation for Site 6 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   

 

4.1 ENVIRONMENTAL CONDITIONS 
 

4.1.1 Nature and Extent of Contamination 
 

The source of chemicals in the surface and subsurface soils at Site 6 can be attributed to the release of 

transformer oil into a drainage ditch located south of Building 1454.  However, SVOCs and PCBs were 

infrequently detected in the surface and subsurface soils.  Other chemicals detected in the surface and 

subsurface soils include VOCs, TPH, and inorganics.  Exceedances of regulatory criteria were limited to 

surface soils only. 

 

All SVOCs detected in the surface and subsurface soils at Site 6, except BEHP, were identified in soils 

collected from 6SB03.  This boring is located at the discharge of the flume into which transformer oil may 

have been released.  The highest concentrations of SVOCs were detected in the surface soils.  The 

number of SVOCs and concentrations decreased with depth until no compounds were detected in a 

sample collected from 15-17 feet bgs.  Pesticide/PCB compounds were detected in the surface soil at 

6SB04 only and one subsurface soil sample at 6SB01 (5-7 feet bgs).  The Aroclor-1260 detection in the 

surface soil at 6SB04 was the only PCB compound detected at the site and is likely the result of the 

discharge of transformer oil to the flume.   

 

Elevated organic concentrations are most prevalent in the shallow soil in the area adjacent to the Midfield 

Hangar apron.  Runoff from the apron is directed to this area; therefore, the source for the above average 

organic concentrations may be from hangar activities as well as the discharge of transformer oil to the 

ditch. 
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4.1.2 Risk Assessment Results 
 

Surface Soil 
 

The concentrations of 14 analytes [aluminum, Aroclor-1260, arsenic, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chromium, chrysene, 

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, iron, TPH, and vanadium] exceeded site–specific 

background concentrations and either USEPA Region III RBCs or Florida SCTLs for direct soil exposure 

(residential).  When one carcinogenic PAH was selected as a COPC [i.e. benzo(a)pyrene], all 

carcinogenic PAHs were retained as COPCs.  These analytes were selected as COPCs and were used to 

evaluate the human health risks associated with the surface soil at Site 6 (Table 4-1).   

 

 

Table  4-1 
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 
 

Chemicals of Potential Concern Surface 
Soil 

Subsurface 
Soil 

Aluminum   
Arsenic   
Chromium   
Iron   
Vanadium   
Benzo(a)anthracene   
Benzo(a)pyrene   
Benzo(b)fluoranthene   
Benzo(k)fluoranthene   
Chrysene   
Dibenzo(a,h)anthracene   
Indeno(1,2,3-cd)pyrene   
Aroclor-1260   
TPH   

 

 

The cancer risks (RME) associated with exposure to surface soil (ingestion and dermal contact) are 1.8 x 

10-6 for an older child trespasser, 2.5 x 10-6 for an adult trespasser, 7.9 x 10-6 for the occupational worker, 

8.8 x 10-7 for the site maintenance worker, 2.5 x 10-7 for the construction worker, and 5.7 x 10-5 for the 

child/adult resident.  All RME cancer risk values are within or below the USEPA acceptable cancer risk 

range of 1 x 10-4 to 1 x 10-6 for all receptors.  The risk values for the construction worker and the site 

maintenance worker are less than the FDEP target risk of 1 x 10-6.  However, the cancer risks associated 

with exposure to surface soils for the adult trespasser, older child trespasser, occupational worker, and 

child/adult resident exceed the FDEP level of concern of 1 x 10-6.  The primary risk drivers are arsenic 

and benzo(a)pyrene for all receptors.  
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The noncancer RME risks associated with surface soil ingestion and dermal contact for the adult and 

older child trespasser, occupational worker, site maintenance worker, construction worker, and the adult 

resident are below the USEPA and FDEP target HI of 1.0.  The noncarcinogenic risk for the child resident 

is 1.06, which slightly exceeds unity (1.0).  However, the noncarcinogenic risk does not exceed 1.0 for 

individual target organs.  

 

Subsurface Soil 
 

No chemicals were detected in subsurface soil exceeding site–specific background concentrations and 

either USEPA Region III RBCs or Florida SCTLs for direct soil exposure (industrial/commercial).  A 

human health risk assessment was not performed for the subsurface soil at Site 6 since no chemicals 

were selected as COPCs 

 

Ecological 
 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 6 is limited and of poor quality since the site is 

characterized by mowed turfgrass, heavy human activity, and high vehicle/aircraft traffic.  As a result of 

the heavy human activity and vehicle and aircraft noise, terrestrial wildlife is deterred from using the site.  

Although some types of wildlife can become accustomed to heavy human activity, no habitat is present 

on or near the site to attract anything but an occasional transient songbird or small mammal.  Reduction 

in growth, survival, and reproduction of small mammal and bird populations at or near the site is not 

expected.  Based on this information, potential risks to ecological receptors appear to be acceptable. 

 

4.2 REMEDIAL ACTION OBJECTIVES 
 

The objectives and goals for remedial actions at Site 6 provide the basis for selecting RAOs and 

identifying remedial technologies to address unacceptable human health risks associated with direct 

exposure to surface and subsurface soil contamination at the sites.  RAOs addressing groundwater and 

leaching to groundwater will be addressed in the FS for Site 40, Basewide Groundwater.   

 

To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 

presented in this section is used to identify and evaluate appropriate remedial technologies for Site 6 

(Section 4.3). 
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4.2.1 Applicable or Relevant and Appropriate Requirements 
 

ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs.  A complete discussion of ARARs is provided in 

Section 2.2.1. 

 

4.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 

the receptors present at the site.  RAOs are identified for surface and subsurface soil and consider the 

results of the RI (discussed in Section 4.1), particularly the human health and ecological risk 

assessments, as well as the ARARs and TBCs identified in Table 2-2.  

 

For this FS, RAOs have been formulated based on the following criteria: 

 

• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on the 

current and anticipated future commercial/industrial use of the site. 

• State of Florida STCL. 

• USEPA Region III RBC values (commercial/industrial land use). 

 

The potential for the leaching of the chemicals by rainwater from soils will be evaluated as part of Site 40, 

Basewide Groundwater.  The current and future use of the property at this site is industrial.  The current 

and future receptors are occupational and construction workers in direct contact with the soil.  Based on 

the current and future use receptors, two RAOs have been developed for Site 6.  

 

RAO 1:  To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils.   

 

RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 
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4.2.3 Preliminary Remediation Goals 
 
PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Section 2.2.3 provides the basis for selection of PRGs. 

 

The PRG selection process is summarized below. 

 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 

2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 

 

Table 4-2 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 6.   

 

4.2.4 Chemicals of Concern 
 
The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration exceeding the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 4-3 shows the COC 

selections for Site 6. 

 

4.2.5 Areas and Volumes of Soil Requiring Remedial Action 
 

The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.   
 
COCs at Site 6 include arsenic, benzo(a)pyrene and TPH in the surface soil (Figure 4-1).  There were no 

detections of any chemicals above their PRGs in the subsurface soil.  Three of the four chemical 

detections exceeding the PRGs were found in 6SB03, located at the southeast end of the flume.  The 

other sample location with a detection of a COC is located approximately 90 feet northeast of 6SB03.  

The two western sample locations did not have any chemicals exceeding the PRGs.   
 
Sample 6SB03 also had benzo(a)pyrene concentrations of 1.6 mg/kg and 1.9 mg/kg (PRG = 0.5 mg/kg) 

in the sample and duplicate sample, respectively, collected in the surface soil.  

  



 

 
 

Table  4-2 
DETERMINATION OF PRGs AT SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 
 

Chemical of Potential 
Concern1 

Units 62-777, F.A.C. 
Commercial/ 

Industrial 
SCTL2 

USEPA Region 
III Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5 

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Chromium mg/kg 420 610 420 N 11 420 22.8 420 
Iron mg/kg 480,000 61,000 61,000 N 8,832 61,000 18,110 61,000 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
Benzo(a)anthracene mg/kg 5 7.8 5 C NA 5 NA 5 
Benzo(a)pyrene mg/kg 0.5 0.78 0.5 C NA 0.5 NA 0.5 
Benzo(b)fluoranthene mg/kg 4.8 7.8 4.8 C NA 4.8 NA 4.8 
Benzo(k)fluoranthene mg/kg 52 78 52 C NA 52 NA 52 
Chrysene mg/kg 450 780 450 C NA 450 NA 450 
Dibenzo(a,h)anthracene mg/kg 0.5 0.78 0.5 C NA 0.5 NA 0.5 
Indeno(1,2,3-cd)pyrene mg/kg 5.3 7.8 5.3 C NA 5.3 NA 5.3 
Aroclor-1260 mg/kg 2.1 2.9 2.1 C NA 2.1 NA 2.1 
TPH mg/kg 2,500  2,500 NA NA 2,500 NA 2500 
 
1Combined list of all COPCs for Site 6. 
 
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. 
 
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens). 
 
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen 
 
5Table 3-18, GIR, Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean detected concentration. 
 
*Chemical is not a health concern for the commercial/industrial exposure scenario. 
 
mg/kg – milligrams per kilogram 
NA – Not Applicable 
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Table  4-3 

CHEMICAL OF CONCERN EVALUATION FOR SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

 
 
 
Surface Soil 
 

Representative Concentration1 Chemical of Potential 
Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 29,100 -- 29,100 Maximum n<10 200,000 No 
Arsenic mg/kg 3.5 -- 3.5 Maximum n<10 3.7 No 
Chromium mg/kg 65 J 65 Maximum n<10 420 No 
Iron mg/kg 14,800 -- 14,800 Maximum n<10 61,000 No 
Vanadium mg/kg 42.2 -- 42.2 Maximum n<10 1,400 No 
Benzo(a)anthracene mg/kg 1.9 -- 1.9 Maximum n<10 5 No 
Benzo(a)pyrene mg/kg 1.9 -- 1.9 Maximum n<10 0.5 Yes 
Benzo(b)fluoranthene mg/kg 2.1 -- 2.1 Maximum n<10 4.8 No 
Benzo(k)fluoranthene mg/kg 1.7 -- 1.7 Maximum n<10 52 No 
Chrysene mg/kg 2.1 -- 2.1 Maximum n<10 450 No 
Dibenzo(a,h)anthracene mg/kg 0.2 J 0.2 Maximum n<10 0.5 No 
Indeno(1,2,3-cd)pyrene mg/kg 1.6 -- 1.6 Maximum n<10 5.3 No 
Aroclor-1260 mg/kg 0.6 J 0.6 Maximum n<10 2.1 No 
TPH mg/kg 3,580 -- 3,580 Maximum n<10 2,500 Yes 
 
Subsurface Soil 

 
Representative Concentration1 Chemical of Potential 

Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

None mg/kg -- -- -- -- -- -- -- 
 
1For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value 

was used in the calculation. 
2Statistics: Maximum value used since the sample size was <10 samples. 

  95% UCL of log-transformed data (95% UCL-T). 

mg/kg = milligrams per kilogram 

UCL = upper confidence limit 

UCL-T = UCL of log-transformed data 
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Benzo(a)pyrene was detected in the 5-7 feet bgs sample below the PRG and was not detected in any 

deeper sample, starting at 10 feet bgs.   

 

Sample 6SB04 had a TPH concentration of 3,580 mg/kg (PRG = 2,500 mg/kg) in the surface soil.  

TPH was detected in the deeper samples collected at 5-7 feet bgs, 10-12 feet bgs, and 20-22 feet bgs at 

concentrations <24.1 mg/kg, well below the PRG. 

 

Areas and Volumes 

 

The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 

area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 4-4. 

 

Samples 6SB03 and 6SB04 do not share any COCs but are of a similar chemical group and the other two 

sample locations are not impacted above PRGs.  Samples 6SB03 and 6SB04 will be considered as one 

impacted area [100 feet by 200 feet (20,100 ft2)] areas of impacted soil.   

 

Sample 6SB03 had benzo(a)pyrene impact above the PRGs in the surface soil.  Benzo(a)pyrene was not 

detected above PRGs in the deeper samples, which start at 5 feet bgs; therefore, the impact is assumed 

to extend to 4 feet bgs.  Sample 6SB04 had TPH impact above the PRG in the surface soil.  TPH was not 

detected at 6SB04 in any deeper sample, which start at 5 feet bgs; therefore, the impact is assumed to 

extend to 4 feet bgs.  The estimated volume of soil impacted at 6SB03 and 6SB04 is 2,963 yd3.  

 

Summary 

 

The Site 6 total estimated volume of contaminated surface soil is 1,482 yd3 and of subsurface soil is 

1,482 yd3 for a combined total of 2,963 yd3.  Also, there are no areas of contamination presently covered 

by concrete/asphalt or by a building.  Prior to beginning remedial action, soil samples should be collected 

and analyzed for the COCs at each location with soil exceeding PRGs to confirm the estimated volume of 

impacted soil exceeding PRGs. 

 

4.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 
 
The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 4.2. 



 

 
 

 

 
Table  4-4 

VOLUME OF SOIL EXCEEDING PRGs AT SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

 

 Contaminated Surface 
Soila 

Contaminated Subsurface 
Soilb 

Uncontaminated
Soil 

Concrete 
Covered 

Building 
Covered 

Location Description   Excavationc  Soild Soile 
  radiusf area vol Radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

6SB03 B(a)P – 1.6 @0-2 
 B(a)P – 1.9 @0-2D 

6SB04 TPH – 3,580 @0-2 
80 20,100 1,482 80 20,100 1,482 0 0 0 0 0 

Total Site 6   20,100 1,482  20,100 1,482    0    0    0    0    0 

 
 

a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius 
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The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   

 

4.3.1 General Response Actions 
 

GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 

 

The COCs at Site 6 consists of benzo(a)pyrene and TPH.  Soil contamination extends from the surface to 

a depth of approximately 4 feet bgs.  The total estimated volume of contaminated soil is 2,963 yd3. 

 

The following GRAs apply to contaminated soils at Site 6. 

 
• No action 
• Limited action 
• Containment 
• Treatment 
• Removal 
• Disposal 
 

Soil GRAs are discussed in Appendix C. 

 

4.3.2 Identification and Screening of Remedial Technologies  
 

The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing the RAOs identified for Site 6.  Each technology is then screened based on site- and waste-

limiting characteristics.  See Section 2.3.2 for additional information. 

 

Table 4-5 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 6.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 4-6 summarizes the 

technologies/process options passing the screening criteria.  Table 4-6 also shows the RPO selected for 

alternative evaluations.  The RPOs are assembled into remedial alternatives in Section 4.3.4. 

 



 

 
 

Table  4-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening 

Result 
No action No action None No remedial actions taken.  Five-year reviews would be required. Retained1 
Limited action LUCs LUCs LUCs for property in the area of soil contamination would include 

restrictions on excavation/construction and future land use.  
LUCs include access controls (e.g., fences, security guards, 
warning signs, etc.), institutional controls (e.g., public advisories, 
Base Master Plan notations, etc.), and site monitoring to ensure 
compliance with the provisions of the LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote 
vegetation. 

Retained 

Clay capping Use of compacted clay over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Aerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-enriched environment.  Would be used in combination 
with bioventing/soil venting 

Retained Biological 

Anaerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-deficient environment. 

Eliminated2 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated3 

Vapor extraction/bioventing/soil 
venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Retained4 

Steam stripping A drilling and steam dispensing system injects steam and hot air 
into soil to remove volatile organic contaminants.  Organics are 
collected at the surface for treatment. 

Eliminated5 

Treatment 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media 
to immobilize contaminants. 

Eliminated6 

 Thermal Vitrification Immobilization of inorganic contaminants using electrically 
generated heat by electrodes to convert soils to a 
glass/crystalline product.  High temperatures destroy organics 
through pyrolysis and combustion. 

Eliminated7 
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Table  4-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 2 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated8 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated8 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated8 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for this site; however, it will be retained as a baseline consideration. 
 
2Anaerobic biodegradation is not suitable for treating benzo(a)pyrene. 
 
3Soil flushing may make inorganics more mobile. 
 
4Vapor extraction is not suitable for nonvolatile organics such as benzo(a)pyrene and TPH.  Bioventing/soil venting would be used. 
 
5Steam stripping has limited effectiveness on the organic COCs. 
 
6Solidification is not effective at decreasing the mobility of organics. 
 
7The use of vitrification would severely limit potential futures uses. 
 
8On-site landfills are not a viable option at Site 6 due to the groundwater beneath the site. 
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Table  4-6 
SOIL TECHNOLOGIES AND PROCESS OPTIONS THAT PASSED PRELIMINARY SCREENING 

FOR SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

 
General Response 

Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Limited action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Treatment Physical/chemical Bioventing/Soil Venting Bioventing/Soil Venting 
Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology  
 

 

4.3.3 Alternative Range Development 
 

CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated.  The range of alternatives 

developed for soil remediation is presented in Table 4-7, and Section 2.3.3 provides a discussion of the 

range of alternatives. 

 
Table  4-7 

RANGE OF ALTERNATIVES 
FOR SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 
 

Alternative Type 
No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment – Minimizes Long-Term Management 

 

 

4.3.4 Assembly of Soil Alternatives 
 

Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 

55 FR 8846, March 8, 1990] and are summarized in Section 2.3.4. 
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The COCs for Site 6 are organics [benzo(a)pyrene and TPH] from the surface down to 4 feet bgs.  Four 

soil alternatives are assembled into the appropriate alternative types for this site, which are listed in 

Table 4-8.   

 
 

Table  4-8 
SITE 6 SOIL REMEDIAL ALTERNATIVES 
NAS WHITING FIELD, MILTON, FLORIDA 

 

Alternative 
Number Alternative Type 

Representative Process 
Options Combined Into 

Alternatives 

Alternative Description 

Alternative S6-1 
No Action 

No Action None • Five-year Reviews. 

Alternative S6-2 
Surface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Containment/Limited Action – 
No or Minimal Treatment 

LUCs, Excavation, 
Disposal, Soil Cover 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface soil adjacent to 6SB03 and 6SB04. 
• Excavation/disposal of surface soil (0-2 feet 

bgs) exceeding PRGs at 6SB03 and 
6SB04. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S6-3 
Surface Soil 
(exceeding PRGs) 
Removal, Soil 
Venting, and LUCs 

Containment/Limited/Treatment 
Action – Minimal Treatment 

LUCs, In Situ Soil Venting • LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface soil adjacent to 6SB03 and 6SB04. 
• Install and operate an in situ soil venting 

system at locations 6SB03 and 6SB04. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S6-4 
Surface and 
Subsurface Soil 
(exceeding PRGs) 
Removal and 
LUCs 

Treatment/Bulk Removal – 
Minimizes Long-Term 
Management 

LUCs, Bulk Excavation, 
Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface and subsurface soil adjacent to 
6SB03 and 6SB04. 

• Excavation/disposal of surface and 
subsurface soil exceeding PRGs at 6SB03 
and 6SB04. 

• Backfill excavation with clean fill. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

 

 

Site 6 alternatives S6-1, S6-2, and S6-4 contain the same RPOs as Site 3 alternatives S3-1, S3-2, and 

S3-3, respectively.  Alternative S6-3 contains the same RPOs as for Site 4 alternative S4-3.  Refer to the 

discussion in Sections 2.3.4 and 3.3.4 for a brief description of these alternatives. 

 
4.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 
 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 
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(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 

 

4.4.1 Site 6 Alternatives 
 

The four alternatives for Site 6 represent a range of actions including no action, containment/limited 

action addressing principal threats, and aggressive actions minimizing the need for long-term 

management.  The four alternatives providing a range of treatment options for Site 6 are listed below. 

 

• Alternative S6-1: No Action 
• Alternative S6-2: Surface Soil (exceeding PRGs) Removal and LUCs 
• Alternative S6-3: Soil Venting and LUCs 
• Alternative S6-4: Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 
 

4.4.1.1 Alternative S6-1: No Action 
 

4.4.1.1.1 Description 

 

In an FS the No Action alternative serves as a baseline consideration or to address sites that do not 

require any active remediation.  The No Action alternative assumes that no remedial action would occur 

and establishes a basis for comparison with the other alternatives.  No remedial action, treatment, LUCs, 

or monitoring of conditions will remain or be implemented under the No Action alternative. Natural 

attenuation, involving natural processes such as dilution, adsorption, and chemical reaction within the 

subsurface materials, would be expected to occur over long periods of time but would not be 

documented. 
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Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 

 

4.4.1.1.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 
The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 

 
Compliance with ARARs 
 

On the basis of protecting human health and the environment, Alternative S6-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

Alternative S6-1 would provide no long-term effectiveness or permanence for Site 6.  Organic COCs 

present in Site 6 would pose a continuing risk to human health.  The magnitude of and potential for 

residual risk within Site 6 would be relatively unchanged by the No Action alternative.  This alternative 

offers no reduction in risk except over a long period of time as the constituents leach, migrate, and 

attenuate.  The adequacy and reliability of controls component is not applicable for Alternative S6-1 

because no construction, installation, or equipment is associated with the alternative.  The No Action 

alternative would not include provisions for long-term monitoring.  A 5-year review would be required, 

however, to assess the degree of remaining risk. 
 
Reduction of Mobility, Toxicity, or Volume through Treatment 
 

The mobility, toxicity, and volume of constituents in Site 6 would not change significantly, and the risk 

posed to human health would be expected to continue because Alternative S6-1 involves no action.  

Natural attenuation involves natural subsurface processes such as dilution, volatilization, biodegradation, 

adsorption, and chemical reactions within the subsurface materials; however, it would not be expected to 

reduce constituent concentrations within the site at rates consistent with remedial objectives. 
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The target constituents for natural attenuation are TPH and PAHs.  The process is expected to be less 

effective in meeting remedial objectives and may be applicable to only some of the compounds within 

these chemical groups.  The processes of natural attenuation and natural biodegradation can provide 

irreversible treatment.   

 

Short-Term Effectiveness 
 

The No Action alternative would provide no short-term effectiveness or short-term risks during the 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 

no implementation time associated with the No Action alternative. The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 

 

Implementability 
 

No technical implementability issues exist because no remedial action would occur.  There is no need to 

coordinate with other agencies or acquire permits.  Services or materials are not required.  Future actions, 

if needed, would not be hindered by the No Action alternative. 

 

Cost 
 

The only cost for the No Action alternative is the cost for the 5-year reviews because no remedial action 

will occur.  The estimated present worth total project cost is $18,008 including $7,375 for 5-year reviews.  

Appendix E presents the estimated cost for implementing this alternative. 

 

4.4.1.2 Alternative S6-2:  Surface Soil (exceeding PRGs) Removal and LUCs 
 

4.4.1.2.1 Description 

 

Alternative S6-2 addresses the principal threats through the implementation of LUCs, surface soil 

excavation, a soil cover, and off-base disposal.  LUCs are described in Appendix C.  

 

Impacted surface soil (up to 2 feet bgs) exceeding PRGs in the areas surrounding sample locations 

6SB03 and 6SB04 would be excavated to remove approximately 1482 yd3.  Because impacted soil exists 

below the depth of the excavation, the excavated area would be backfilled with clean, native backfill 

material, compacted, and revegetated to create a soil cover.  For these areas long-term monitoring and 

maintenance would be required.  Disposal in an off-base TSDF and/or landfill would be used for the soil 
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excavated from Site 6.  Some pretreatment of the excavated soil may be necessary to meet LDRs and 

would be provided by the TSDF, if required.   

 

4.4.1.2.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Alternative S6-2 would provide protection to human health and the environment by minimizing all 

exposure pathways through the removal of impacted surface soils that may pose a risk through restricting 

access to remaining impacted soil by LUCs and the soil cover.  Immediate risk from potential exposure 

during maintenance activities would be reduced by the removal of impacted surface soil and its 

subsequent off-base disposal.  LUCs are partially effective in the protection of human health.  The soil 

cover would protect humans  by containment.  There would be no significant risks to human health or the 

environment during implementation of Alternative S6-2 if normal dust-control procedures are conducted 

and direct worker contact with impacted materials is minimized; therefore, for overall protection of human 

health and environmental resources both on and off base, Alternative S6-2 would provide a high level of 

protection. 

 
Compliance with ARARs 
 
All ARARs applying to source control and reducing risk to humans would be satisfied by Alternative S6-2 

if confirmational sampling and analyses determine source areas greater than 2 feet bgs are stable and 

relatively stationary.  Over time Alternative S6-2 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however any excavated soil 

may require pretreatment to meet LDRs which would be provided by the TSDF, if required.  Although 

containment (e.g., soil cover) is not an active remedial process, exposure to the constituents would be 

prevented.  Constituent exposure and chemical-specific ARARs and TBCs for workers and the public 

would define the degree of worker protection and emission control required during implementation of 

Alternative S6-2. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 
The degree of long-term effectiveness and permanence provided by Alternative S6-2 is low since 

contaminants are not treated.  However, excavation, disposal, and containment provide long-term 

effectiveness and permanence in minimizing exposure pathways, assuming the barrier material 
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(compacted, clean native soil) is maintained at a depth greater than 2 feet above source areas.  The 

magnitude and potential of residual risk would be unchanged for on-base receptors, but the exposure 

pathways would be minimized as long as LUCs and the soil cover remain in place.  The magnitude of 

constituent concentrations would be reduced as a result of excavation, off-base disposal, and natural 

attenuation.  A 5-year review would be required to assess the effectiveness of excavation of surface soils, 

the effectiveness of the soil cover to contain remaining organic constituents, and the degree of natural 

attenuation that has taken place. 

 

The adequacy and reliability of LUCs are sufficient to restrict access to impacted soils.  Existing fencing 

may require replacement and/or repair as a result of wear, weather damage, vehicular accidents, and/or 

vandalism.  The life expectancy for the Site 6 soil cover would be 20 to 30 years; however, the service life 

of the soil cover is greatly affected by weather and the level of maintenance performed.  Long-term 

reliability would be maintained because natural surface flow patterns would be returned to near original 

conditions and erosion would be minimized.  Long-term management would consist of LUCs and 

monitoring and would be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of impacted surface soils would reduce mobility of constituents by 

physically moving the constituents from the site to a secure landfill.  The soil cover would also reduce the 

mobility of organic constituents that may pose a risk through fugitive dust.  Excavation and disposal of 

surface soil and containment of subsurface soil utilizing a soil cover would minimize exposure pathways, 

but reduction of the concentrations of the remaining constituents would rely on natural attenuation.  

Toxicity of excavated soils may be reduced through treatment in an off-base TSDF before land disposal.  

This alternative could provide a low degree of irreversible treatment through natural attenuation 

processes, but would significantly reduces the mobility of the constituents by the excavation of impacted 

surface soils, off-base disposal, and the introduction of a soil cover as a horizontal barrier.  Minor organic 

constituent residuals would remain above action levels after the implementation of Alternative S6-2.  The 

implementation and operation of Alternative S6-2 would produce no treatment residuals. 

 

Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S6-2 

would be controllable and would result from the excavation, transportation, off-base disposal, construction 

of a soil cover, and O&M of the remedial alternative.  Health and safety issues include dust control, runoff 

control, and proper decontamination procedures.  Construction time to implement Alternative S6-2 is 

approximately 90 days.  A more detailed evaluation during design may identify (1) other components 

required for the soil cover material, (2) concurrent constructibility of components, and (3) individual source 
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area excavation and the soil cover construction details.  Minimal risk to the community would expected 

from excavation and transportation of impacted soil during excavation and off-base disposal.  Alternative 

S6-2 would be effective in minimizing all exposure pathways.  The time required to achieve remedial 

response objectives by minimizing all exposure pathways is estimated to be less than 1 year. 
 

Implementability 
 

The RPOs associated with Alternative S6-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and location of the soil cover.  Excavation and the 

installation of the soil cover for Site 6 would require clean, native backfill to replace excavated materials; 

heavy construction equipment; sufficient area for staging/maneuvering; and accommodation for 

underground utilities.  Excavation may be required around utilities.  Monitoring of the integrity of the soil 

cover would also be required.  By excavating the impacted surface soil and backfilling with native soil (the 

soil cover), the ground surface grade would be returned to near original grade.  The long-term integrity of 

the vegetated soil cover would be increased because surface flow patterns would be returned to near 

normal conditions, which would reduce the erosion of the soil cover material.  O&M activities would be of 

low intensity and may involve regrading, compaction, revegetation, erosion control, and monitoring.  All 

components of Alternative S6-2 would be reliable in the protection of human health and the environment.  

The need for future remedial actions depend on the effectiveness of Alternative S6-2 in minimizing 

exposure pathways and on the reduction of constituent concentrations as a result of natural attenuation.  

Future remedial actions would not be hindered by the implementation of Alternative S6-2; however, 

modification of LUCs and the soil cover removal/replacement may be required.  Coordination with 

regulatory agencies would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $354,147 including a capital cost of $293,575, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.   

 
4.4.1.3 Alternative S6-3:  In Situ Soil Venting and LUCs 
 

4.4.1.3.1 Description 
 

This alternative would minimize long-term management.  LUCs are described in Appendix C.  Soil 

surrounding sample locations 6SB03 and 6SB04 would be treated using in situ soil venting (as described 

in Section 3.4.1.3.1).  
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This alternative would address principal threats through in situ soil venting to promote volatilization and 

biodegradation of organic constituents and to reduce remedial time.  A description of in situ soil venting is 

provided in Section 3.2.3.1.  
 

The in situ soil venting system would treat a surface area of approximately 20,100 ft2 to a depth of 

approximately 4 feet bgs.  The conceptual design would consist of 12 wells installed to a depth of 10 feet 

bgs with a vapor recovery system and gas phase carbon treatment.  The system would operate for 

approximately 3 years. 
 

4.4.1.3.2 Assessment 
 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 
Alternative S6-3 would provide protection of human health and the environment by minimizing all COCs 

through in situ treatment of soil surrounding sample locations 6SB03 and 6SB04 using soil venting.  

Immediate and future risk from exposure would be reduced by in situ treatment of all impacted soil 

exceeding PRGs.  The reliability of soil venting would be high in the protection of human health and the 

environment because the source of risk would be irreversibly treated in place.  There would be no 

significant risks to human health and the environment during implementation of Alternative S6-3 if normal 

dust control and runoff control procedures are conducted and direct worker contact with impacted soils is 

minimized; therefore, for overall protection of human health and environmental resources both on and off 

base, Alternative S6-3 would provide a high level of protection. 

 

Compliance with ARARs 
 
All ARARs applying to source control and reducing the risk to human health would be satisfied by 

Alternative S6-3.  Over time Alternative S6-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives on base including the State of Florida SCTLs.  Constituent 

exposure and chemical-specific ARARs and TBCs for workers and the public would define the degree of 

worker protection and emission control required during implementation of Alternative S6-3. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 
The degree of long-term effectiveness and permanence of Alternative S6-3 through in situ soil venting 

would be high assuming (1) all impacted soils near sample locations 6SB03 and 6SB04 are identified and 

(2) soil venting is successful in treating organic constituents.  Soil venting would enhance in situ 
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biodegradation and provide long-term effectiveness once excavations are backfilled and venting has 

begun as well as when the soil venting system’s operation has ceased.  A 5-year review would be 

required to assess the effectiveness of soil venting in removing organic constituents from the soil. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to impacted soils.  Existing 

fencing may require replacement and/or repair as a result of wear, weather damage, vehicular accidents, 

and/or vandalism.  Constituent concentrations and residual risks would decrease with the operation of the 

soil venting system and would continue to decrease after system operation has ceased because of the 

promotion of in situ biodegradation.  Long-term management would consist of LUCs and monitoring and 

is expected to last 30 years. 
 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Soil venting would reduce the toxicity and volume of organic constituents through volatilization, 

biodegradation, and the removal of the constituents from the vadose zone under a vacuum.  Any carbon 

adsorption units used for soil venting offgas capture would require treatment to reduce the volume and 

ensure proper disposal of the adsorbed organic constituents.  Minor organic constituent residuals below 

action levels would remain after implementation and operation of Alternative S6-3; however, these 

residuals would naturally degrade over time through the promotion of in situ biodegradation provided by in 

situ soil venting. 

 

Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from construction of Alternative S6-3 

would be controllable and would result from the in situ soil venting.  Health and safety issues include dust 

control, emissions control, and proper decontamination procedures.  Construction time to implement 

Alternative S6-3 would be less than 1 year.  A more detailed evaluation during design may identify 

individual source area construction/excavation details.  Minimal risk to the community would be expected 

from in situ soil venting system operation during Alternative S6-3 implementation.  The time required to 

achieve remedial response objectives is estimated to be less than 3 years. 

 

Implementability 
 

The RPOs associated with Alternative S6-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the soil venting treatment system.  In situ soil venting would require drilling, 

trenching, and treatment area construction.  O&M activities associated with Alternative S6-3 would be of 

low intensity, involving periodic sampling and analysis of soil venting system O&M, offgas adsorption 



Rev. 1 
03/26/01 

 

R4707993 4-24 CTO-0028 
 

material handling and/or treatment, and monitoring.  All components of Alternative S6-3 would be reliable 

in the protection of human health and the environment.  The need for future remedial actions would 

depend on the effectiveness of Alternative S6-3 in minimizing exposure pathways and reducing 

constituent concentrations.  Future remedial actions would not be hindered by the implementation of 

Alternative S6-3; however, modifications of LUCs and/or the addition or closure of soil venting systems 

may be required.  Coordination with regulatory agencies would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $317,887 including a capital cost of $157,258, $38,735 

per year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.   

 
4.4.1.4 Alternative S6-4:  Surface and Subsurface Soil (exceeding PRGs) Removal and LUCs 
 
4.4.1.4.1 Description 
 
Alternative S6-4 would minimize the need for long-term management because all surface and subsurface 

soil containing COCs exceeding PRGs would be removed.  LUCs are described in Appendix C.  

Monitoring would consist of ensuring LUCs remain in place.  Bulk excavation would be used to remove all 

impacted surface and subsurface soil exceeding PRGs.  The excavation would consist of removing soil 

from the surface down to approximately 4 feet bgs.  The estimated excavation would be approximately 

2,979 yd3 of which approximately 2,979 yd3 would be contaminated.  After all impacted soil within the 

excavation areas containing COCs exceeding PRGs is removed, the excavated area would be backfilled 

with clean, native material, compacted, and revegetated with no long-term maintenance required.  

Disposal in an off-base TSDF and/or landfill would be used for the excavated soil from Site 6.  Some 

pretreatment of the excavated soils may be necessary to meet LDRs and would be provided by the 

TSDF, if required.   

 
4.4.1.4.2 Assessment 
 
Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 
Alternative S6-4 would provide protection of human health and the environment by removal and off-base 

disposal of soil containing COCs and by minimizing all exposure pathways.  Immediate and future risk 

from any potential industrial land use exposure would be reduced by the removal of all impacted soil and 

its subsequent off-base disposal.  The reliability of excavation and off-base disposal is certain in the 

protection of human health and the environment because the source of risk is permanently removed from 

the site.  There would be no significant risks to human health and the environment during implementation 
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of Alternative S6-4 if normal dust control, runoff control, excavation, and transportation procedures are 

conducted and direct worker contact with impacted soils is minimized.  Therefore, Alternative S6-4 would 

provide a high level of protection of human health and environmental resources both on and off base. 

 

Compliance with ARARs 
 

All ARARs applying to source control and reducing risk to human health would be satisfied by Alternative 

S6-4.  Alternative S6-4 would satisfy chemical- and action-specific ARARs and TBCs for achieving 

remedial objectives including the State of Florida SCTLs; however, pretreatment of excavated soil may be 

necessary to meet LDRs which will be provided by the TSDF, if required.  Constituent exposure and 

chemical-specific ARARs and TBCs for workers and the public would define the degree of worker 

protection and emission control required during implementation of Alternative S6-4. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S6-4 is low since 

contaminants are not treated.  However, excavation and off-base disposal provide long-term 

effectiveness and permanence by minimizing exposure pathways, assuming all impacted soil exceeding 

PRGs is identified, excavated, and disposed.  

 

The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would not be required because all contaminated soil would be 

removed. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically moving them from the site to a secure landfill.  The toxicity of the excavated constituents may 

be reduced through treatment in an off-base TSDF before landfill disposal.  Minor organic constituent 

residuals would remain below action levels after the implementation of Alternative S6-4.  No treatment 

residuals would be produced by the implementation of Alternative S6-4. 
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Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative S6-4 

would be controllable and would result from the excavation, transportation, and off-base disposal of 

impacted soil.  Health and safety issues include dust control, runoff control, and proper decontamination 

procedures.  Construction time to implement Alternative S6-4 would be approximately 90 days.  Minimal 

risk to the community would be expected from excavation and transportation of impacted soil during 

excavation and off-base disposal.  Alternative S6-4 would be immediately effective in minimizing all 

exposure pathways.  The time required until remedial response objectives are achieved is estimated to be 

less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S6-4 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  Excavation and disposal of Site 6 soils would require 

clean, native backfill to replace excavated materials; heavy construction equipment; sufficient area for 

staging/maneuvering; and accommodation for underground utilities.  Excavation may be required around 

utilities.  All components of Alternative S6-4 would be reliable in the protection of human health and the 

environment.  The need for future remedial actions would depend on the effectiveness of Alternative S6-4 

in minimizing the source areas.  Future remedial actions would not be hindered by the implementation of 

Alternative S6-4; however, modification of LUCs may be required.  Coordination with regulatory agencies 

would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $628,012 including a capital cost of $570,922, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.   

 
4.4.2 Summary of Site 6 Soil 
 

As part of the detailed analyses of alternatives for Site 6, one alternative involving no action, one 

alternatives involving containment/limited action, and two alternatives minimizing long-term management 

have been evaluated.  Alternative S6-1 is the only alternative that does not satisfy the threshold criteria to 

the full extent but is retained for comparison purposes.  Alternatives S6-2 through S6-4 provide varying 

degrees of protection and treatment and would be viable for the selection as a preferred alternative.  The 

relative merits of all Site 6 alternatives are evaluated in Section 4.5.   
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4.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 
 

In contrast to the preceding evaluation (Section 4.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1).  Additional discussion of the comparative analysis is provided in Section 2.5. 

 

A summary of the comparative analyses and costs for the Site 6 alternatives is presented in Table 4-9.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 

 

4.5.1 Overall Protection of Human Health and the Environment 
 

This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  

 

The existing exposure pathways to humans for Site 6 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological receptors.  Potential for the 

constituents to leach and impact groundwater is not considered in this FS but will be considered in the 

Site 40 FS.  For an alternative to be protective of human health and the environment, therefore, it must 

protect humans from all potential exposure pathways. 

 

Alternatives S6-4 and S6-3 would provide the highest levels of overall protection through LUCs and 

physical removal of the COCs exceeding PRGs in surface and subsurface soil within Site 6 reducing the 

risks associated with all potential exposure pathways in a short period of time. 

 

Alternatives S6-2 would provide protection of human health and the environment through LUCs, physical 

removal of the impacted surface soil that exceeds PRGs and containment of the remaining impacted soil. 

Containment would ensure reduced risk from all potential pathways but does not provide active 

remediation.  Alternative S6-3 also would protect human health to some extent through in situ soil 

venting.  This protection would be provided by reducing the risk of exposure to soil from ingestion, 

inhalation, and dermal contact through LUCs.   

 
Table 4-9 presents a summary for the overall protectiveness of human health and the environment for all 

Site 6 alternatives. 



 

 
 

 
Table  4-9 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 6 
NAS WHITING FIELD, MILTON, FLORIDA 

PAGE 1 OF 4 
 

Criteria Alternative S6-1 
No Action 

Alternative S6-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 
Alternative S6-3 

Soil Venting and LUCs 

Alternative S6-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

THRESHOLD CRITERIA 
Overall Protection of Human Health and the Environment 

Human Health Protection No reduction in risk. 

Provide a high level of protection.  LUCs 
reduce risk from residuals.  Excavation, 

disposal, and the soil cover reduce risk of 
potential exposure. 

Provides a high level of protection.  LUCs 
and treatment reduce risk from residuals.   

Provides highest level of protection.  LUCs 
reduce risk from residuals.  Excavation 

and disposal reduce risk of potential 
exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Excavation and the soil cover stop fugitive 
dust.  Natural attenuation reduces 

constituent concentrations of deeper 
impacted soils over time. 

Natural attenuation and soil venting 
reduces constituent concentrations of 

impacted soils over time.   

Excavation and disposal will eliminate or 
reduce all concentration levels in a short 

period of time.  

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs Does not meet ARARs. Meets ARARs in greater than 30 year. Meets ARARs in 3 years. Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs Not applicable 

Meets ARARs if proper PPE used during 
excavation, disposal, and construction of 

the soil cover. 

Meets ARARs if proper PPE used during 
construction of in situ venting system. 

Meets ARARs if proper PPE used during 
excavation and disposal. 

Compliance with Location-
Specific ARARs Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Reduction in Residual Risk 
Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

Risk reduced by excavation and disposal 
of surface-impacted soil.  Natural 

attenuation may decrease remaining risk; 
however, risk due to subsurface impacted 

soil is significant for an estimated 30 
years. 

Provides medium level of long-term 
residual risk reduction.  Risk reduced by 

Soil Venting of the impacted soil. Any 
residual concentrations will be reduced 
over time through natural attenuation  

Provides highest level of long-term 
residual risk reduction.  Risk eliminated or 

reduced by excavation and off-site 
disposal.   
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Criteria Alternative S6-1 
No Action 

Alternative S6-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 
Alternative S6-3 

Soil Venting and LUCs 

Alternative S6-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Long-Term Reliability of 
Controls Not applicable Provides a high level of reliability if the soil 

cover is maintained. 
Provides a high level of reliability because 

of proven technology 
Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 

Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
Contact and Incidental 

Ingestion are not controlled. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and the soil cover. 

Exposure risk reduced by LUCs and soil 
venting. 

Exposure to residuals is eliminated or 
reduced by excavation and disposal as 

well as enforced LUCs. 

Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable The soil cover may require replacement or 
repair.   No technical components required. No technical components required. 

Long-Term Management Not applicable Management required for estimated 30 
years. 

Management required for estimated 10 
years. 

Minimal management required for 
estimated 30 year. 

Reduction of Mobility, Toxicity, or Volume through Treatment 

Amount Destroyed or Treated None 

Excavated surface soil is disposed of off 
site.  Remaining soil contaminants may 
naturally attenuate over time.  The soil 

cover is for containment only. 

Organic compound removal is about 90%.  
All impacted soil exceeding Remediation 

Goals is excavated and disposed.  
Removal efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by excavation and the 
soil cover.  Toxicity of excavated soils may 

be reduced in an off-site Treatment, 
Storage, and Disposal Facility (TSDF).  

Toxicity of remaining soils may be reduced 
through natural attenuation. 

Toxicity is reduced by treatment and 
natural attenuation. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Off-site TSDF treatment and natural 
attenuation are irreversible processes. 

Soil Venting and natural attenuation are 
irreversible processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of  
Residuals Remaining after 
Treatment 

All residuals of organics left 
from natural attenuation. 

Minor organic residuals remain above 
industrial action levels. 

No organic residuals remain above 
industrial action levels. 

No organic residuals remain above 
industrial action levels. 
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Table  4-9 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 3 OF 4 

 

Criteria Alternative S6-1 
No Action 

Alternative S6-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 
Alternative S6-3 

Soil Venting and LUCs 

Alternative S6-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Short-Term Effectiveness 

Community Protection During 
Implementation Not applicable 

Temporary increase in dust emissions 
through excavation of surface soils and the 
soil cover installation can be controlled by 

proper construction techniques. 

Temporary increase in dust emissions 
during installation of Soil Venting system 
can be controlled by proper construction 

techniques. 

Temporary increases in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation Not applicable 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Environmental Impacts Continued impact from existing 
conditions. 

Excavation of surface soils and the soil 
cover installation can generate impacted 

soil, runoff, and fugitive dust. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Time a Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved Estimated at 30 years. Estimated at 1 year. Estimated at 3 year. Estimated at 1 year. 

Implementability 

Ability to Construct and 
Operate the Technology Not applicable 

Many contractors available to provide 
excavation and the soil cover.  Fewer 
contractors accept impacted soil for 

disposal. 

Many contractors available to construct 
and operate Soil Venting system. 

Many contractors available to provide 
excavation.  Fewer contractors accept 

impacted soil for disposal. 

Reliability of Technology Not applicable 

LUCs are reliable for restricting soil access 
immediately after implementation.  The soil 

cover is reliable upon construction 
completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

Venting is a reliable technology for treating 
organic contaminants.   

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required Easily implementable Implementable Implementable Implementable 
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Table  4-9 
SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 6 

NAS WHITING FIELD, MILTON, FLORIDA 
PAGE 4 OF 4 

 

Criteria Alternative S6-1 
No Action 

Alternative S6-2 
Surface Soil (exceeding PRGs) 

Removal and LUCs 
Alternative S6-3 

Soil Venting and LUCs 

Alternative S6-4 
Surface and Subsurface Soil 

(exceeding PRGs) Removal and 
LUCs 

Ability to Monitor Effectiveness Not applicable 

Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation.  

Monitoring indicates excavation 
effectiveness and removal contaminated 

areas. 

Permitting Requirements Not applicable Transportation and Disposal Permit will be 
required. 

Transportation and Disposal Permit will be 
required.  Permit for air emissions may be 

required. 

Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies Not applicable All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
Availability of Services and 
Capabilities Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials Not applicable Readily available Available Readily Available 

Costa 
Capital Cost $0 $293,575 $157,258 $570,922 
Short-Term O&M  $0 $0 $38,735 $0 
Long-Term O&M     
   5-Year Review $7,375 $7,375 $7,375 $7,375 
   Land-Use Controls $0 $3,092 $3,092 $2,839 
Total Project Cost 
(Present Worth)b $18,008 $354,147 $317,887 $628,012 

 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency.  Present worth cost details are provided in Appendix E. 
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4.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 
 

This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 

 

Alternatives S6-2 through S6-4 would comply with chemical-specific ARARs and TBCs concerning worker 

and public safety by providing worker protection and emission control during construction and operation.  

PRGs are numerical values representing chemical-specific ARARs.  Over time, both alternatives would 

meet PRGs within Site 6.  Table 4-9 presents a summary of ARARs compliance for each alternative. 

 

4.5.3 Long-Term Effectiveness and Permanence 
 

This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 

concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 

 

Magnitude of Residual Risks 
 

Alternatives S6-4 and S6-3 would provide the highest level of long-term effectiveness and permanence 

than Alternative S6-2 by providing active removal of all COCs within Site 6 exceeding organic PRGs, 

thereby reducing residual risk from all impacted soil left at the site.  Alternative S6-4 would be expected to 

significantly reduce all residual risks to acceptable levels to receptors as well as to provide long-term 

reliability through the physical removal and off-base disposal of impacted soil.  Alternative S6-3 would 

provide a high level of long-term effectiveness and permanence due to the in situ treatment of the 

benzo(a)pyrene and TPH.  Alternative S6-2 would include removal of the surface-impacted soil and 

provide containment for any remaining constituents.  No alternative, except No Action,  for Site 6 would 

produce or leave residuals requiring treatment and/or disposal that may pose any future potential risk to 

the environment.  Even though no ecological impact is expected, it is not known what long-term effects to 

the environment may occur.  Alternative S6-2 would minimize risks to the receptors from direct exposure 

to contaminants at depth, but, because it is only a containment alternative, the effectiveness for residual 

risk reduction and remediation of impacted soil at the surface exceeding PRGs would be moderate.  

Alternative S6-2 would leave some contaminants untreated; thus, the effectiveness for residual risk 

reduction would be low.  Evaluation, modeling, and sampling would be required to determine residual risk 

reduction by Alternative S6-2.  Alternative S6-2 would require long-term management.  All alternatives 

would require 5-year reviews for as long as risk from exposure remains. 
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Adequacy and Reliability of Controls 
 
All alternatives would be adequate and reliable in controlling exposure to any residuals that may remain 

at the site.  Alternative S6-4 would permanently remove the source of risk and, therefore, would require 

no future controls to prevent exposure for industrial use.  Alternative S6-4 would provide the highest level 

of reliability and lowest level of future maintenance of controls because of the removal and off-base 

disposal of all or a portion of the impacted soil.  Alternative S6-3 would rely on enhanced biodegradation 

of contaminants and does not require any controls once the treatment is complete.  Alternative S6-2 

would involve the use of a soil cover, which does not actively remediate constituents but would be 

adequate and reliable in controlling exposure to any remaining constituents.  Because Alternative S6-2 

reduces the risks through containment, future maintenance and monitoring of the soil cover will be 

required.   

 
Table 4-9 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 6 alternative. 

 

4.5.4 Reduction of Mobility, Toxicity, or Volume through Treatment 
 

This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 

Alternatives S6-4 and S6-3 would permanently and significantly reduce mobility of chemical constituents 

to the highest level of the alternatives evaluated for Site 6.  Alternative S6-4 is considered a permanent 

remedy and is designed to provide the greatest reduction of risk through removal and off-base disposal. 

Alternative S6-3 would decrease toxicity through treatment of the COCs.  No COCs at concentrations 

greater than PRGs would remain at the site under Alternatives S6-4 and S6-3.  Alternative S6-2 would 

reduce the mobility of impacted soil through containment but would not provide active treatment of 

remaining soils to reduce toxicity and volume.  Alternative S6-2 would remove the COCs present in 

surface soils at concentrations greater than PRGs. All the alternatives would rely on some degree of 

natural attenuation to aid in the remediation of the residuals remaining in the soil; however, the types and 

concentrations of constituent residuals are assumed to be below action levels.  The concentrations of 

toxic constituents may eventually be reduced through natural attenuation.  Neither of the alternatives 

would produce any residuals from treatment (e.g., sludges or soil-washing solutions).   

 
Table 4-9 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 6 alternative. 
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4.5.5 Short-Term Effectiveness 
 

This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 

More complex and involved alternatives would take progressively longer to protect human health because 

of the time needed for treatment and to excavate and/or construct the soil cover.  Alternatives S6-2 and 

S6-4 have an estimated remedial time to reach objectives of less than 1 year.  Alternative S6-3 has an 

estimated remedial time to reach objects of approximately 3 years.  Alternatives S6-2 and S6-4 would 

create short-term risks of worker exposure and the potential of fugitive dust during excavation, 

transportation, and the soil cover construction.  These risks appear manageable using appropriate 

engineering and construction management controls.  The environmental impacts (e.g., fugitive dust, and 

runoff) are expected to be minimal during implementation of all alternatives.  Engineering controls would 

minimize any environmental impacts.  Table 4-9 provides a summary of the comparative evaluation of the 

short-term effectiveness, including construction time, remedial time to completion, community protection 

during implementation, and worker protection during implementation, of each Site 6 alternative. 

 

4.5.6 Implementability 
 

This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 
All the alternatives would be easily implementable.  Alternatives S6-2 and S6-4 may require Federal, 

state, or local permits because they include excavation, transportation, and off-base disposal of impacted 

soils.  In addition, any alternative involving phased construction would require appropriate integrated 

scheduling of any required permits and construction.  Alternative S6-3 may require an air discharge 

permit.  Alternatives S6-2 through S6-4 would require coordination with other agencies for LUCs and any 

required permitting.  All remedial technologies are proven and reliable. 

 
Future remedial actions would be easily implementable for Alternative S6-4 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternatives S6-2 and S6-3. 

 

Alternative S6-2 would require monitoring of the soil cover for erosion and potential exposure.  Alternative 

S6-4 would not require any long-term monitoring once the remediation is complete.  In addition, 

monitoring for inhalation of fugitive dust would be performed during construction to protect workers and 

determine appropriate PPE.  Exposure from dermal contact and ingestion of soil is difficult to monitor. 
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Alternatives S6-2 and S6-4 would require the use of a TSDF and landfill or its services for excavated 

impacted soils.  TSDFs are available and have sufficient capacity to meet the requirements of all 

alternatives.  Equipment, specialists, and materials for all alternatives are readily available. 

 

Table 4-9 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 

services and capacities; and availability of equipment, specialists, and materials, for each Site 6 

alternative. 

 

4.5.7 Cost 
 

This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 

 

The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  The costs for all Site 6 alternatives are within 35% difference of each 

other.  Alternative S6-4 has the highest cost, followed by Alternatives S6-3 and S6-2, respectively.  

Table 4-9 provides the capital, short- and long-term O&M, and total project present worth costs for each 

Site 6 alternative.  Detailed cost estimates are provided in Appendix E. 

 

4.5.8 State Acceptance 
 

The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments, and Navy responses to the comments, are provided in Appendix F. 

 

4.5.9 Community Acceptance 
 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS Report and the Proposed Plan for Site 4. 
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5.0 SITE 30 - SOUTH FIELD MAINTENANCE HANGAR 

Site 30 is located at the South Field Maintenance Hangar, Building 1406.  The site includes Building 1406, 

the adjacent wash rack area, and the location of the abandoned waste oil tanks west of Building 1406. 
 

The South Field Maintenance Hangar was constructed in the mid-1940s to support maintenance service to 

training aircraft.  Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.  

Maintenance activities generated waste engine oil, cleaning solvents, and paint stripping wastes.  Other 

wastes generated by the maintenance operations included mineral spirits, methyl ethyl ketone (MEK), 

hydraulic fluid, and all-purpose universal (APU) thinner.  The waste oil from fixed-wing aircraft and helicopter 

maintenance was reportedly poured into the underground waste oil tanks located adjacent to the wash rack 

until the tanks were abandoned in the 1980s.  The waste oil was removed from the tanks by a contractor for 

off-base disposal.  
 
The remedial investigation for Site 30 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   
 

5.1 ENVIRONMENTAL CONDITIONS 
 
5.1.1 Nature and Extent of Contamination 
 

The source of chemicals detected in the surface and subsurface soils at Site 30 can be attributed to 

aircraft maintenance activities at the South Field Hangar, the former waste oil tanks, and aircraft cleaning 

at the wash rack area located on the east side of the hangar.  Chemicals detected in the surface and 

subsurface soils include VOCs, SVOCs, pesticide compounds, and inorganics.   

 
5.1.2 Risk Assessment Results 
 

Two separate risk evaluations were conducted for Site 30 during the RI (Tetra Tech NUS, 1999).  The first 

risk evaluation considered the concrete pads remain in place and the second risk assessment considered 

the hypothetical removal of the concrete pads overlying the contaminated soil.  It is unlikely that the 

concrete pads will be removed from Site 30, but if they were removed, it is likely clean fill would be used 

to replace the concrete.  Risk assessment results from the RI (Tetra Tech NUS, 1999) are presented for 

surface soil and subsurface soil, assuming the concrete remains in place and for the hypothetical future 

conditions, assuming concrete is removed. 
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Surface Soil: Assuming Concrete Remains In Place 
 

The concentrations of seven analytes (aluminum, arsenic, chromium, iron, manganese, vanadium, and 

TPH) exceeded site–specific background concentrations and either USEPA Region III RBCs or Florida 

SCTLs for direct soil exposure (residential).  These analytes were selected as COPCs and were used to 

evaluate the human health risk associated with the surface soil at Site 30, assuming the existing concrete 

pavement was removed (Table 5-1).   

 
TABLE  5-1 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

Chemicals of Potential Concern Surface Soil Subsurface Soil 
Aluminum   
Arsenic   
Chromium   
Iron   
Manganese   
Vanadium   
TPH   

 

The RME cancer risk was 1.4 x 10-6 for the older child trespasser, 2.2 x 10-6 for the adult trespasser, 

6.3 x 10-6 for the occupational worker, 9.6 x 10-7 for the maintenance worker, 1.2 x 10-7 for the 

construction worker, and 3.5 x 10-5 for the on-site resident (child/adult).  The RME cancer risk for the 

maintenance worker and the construction worker were less than both the USEPA and FDEP target risks.  

The RME cancer risk for the older child trespasser, the adult trespasser, the occupational worker, and the 

on-site resident (child/adult) exceeded the FDEP target risk of 1 x 10-6, but were within the USEPA 

acceptable range of 1 x 10-4 to 1 x 10-6.  Arsenic is the carcinogenic risk driver.  

 

The RME noncancer risks were below the USEPA and FDEP target HI of 1.0 for all receptors except the 

on-site resident child.  The noncarcinogenic risk for the on-site child was 1.42. 

 

Subsurface Soil: Assuming Concrete Remains in Place 

 

The concentrations of two analytes (arsenic and TPH) exceeded site–specific background concentrations 

and either USEPA Region III RBCs or Florida SCTLs for direct soil exposure (industrial/commercial).  These 

analytes were selected as COPCs and were used to evaluate the human health risk associated with the 

subsurface soil at Site 30.   
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The cancer risk (RME) associated with exposure to subsurface soil (ingestion and dermal contact) for the 

construction worker is 1.4 x 10-7 which is below the USEPA acceptable risk range of 1 x 10-4 to 1 x 10-6 and 

below the FDEP target level of 1 x 10-6. 

 

The noncarcinogenic risk (RME) for the construction worker for exposure to subsurface soils is below the 

USEPA and FDEP target HI of 1.0. 

 

Ecological: Assuming Concrete Remains in Place 

 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 30 is limited and of poor quality since the site is 

characterized by mowed turfgrass, heavy human activity, and high vehicle/aircraft traffic.  As a result of 

the heavy human activity and vehicle and aircraft noise, terrestrial wildlife is deterred from using the site.  

Although some types of wildlife can become accustomed to heavy human activity, no habitat is present 

on or near the site to attract anything but an occasional transient songbird or small mammal.  Reduction 

in growth, survival, and reproduction of small mammal and bird populations at or near the site is not 

expected.  Based on this information, potential risks to ecological receptors appear to be acceptable. 

 

Hypothetical Future Conditions Assuming Concrete Removal at Site 30 

 

Although it is unlikely the concrete will be removed from Site 30 in the future, exposure to soil beneath the 

concrete was evaluated as surface soil.  The following conclusions were drawn based on this scenario. 

 

• The COPCs in surface soil do not pose unacceptable carcinogenic risk to the evaluated receptors, 

according to the USEPA acceptable risk range of 1 x 10-4 to 1 x 10-6. 
 

• According to the FDEP acceptable risk of 1 x 10-6, the COPCs in surface soil at Site 30 pose 

unacceptable RME carcinogenic risks to the older child trespasser, the adult trespasser, the 

occupational worker, and the on-site resident (adult/child).  The Central Tendency Exposure (CTE) 

carcinogenic risk is acceptable for all Site 30 receptors except the on-site resident (adult/child).  HIs 

(not including the contribution from TPH or iron) for Site 30 receptors were all less than 1.0 under the 

RME scenario, except for the on-site child resident.  The on-site child resident HI was 1.42 for the 

RME case, but 0.24 for the CTE case.  When the effect to target organs was evaluated for the on-site 

child resident, none of the target organs had an HI exceeding 1.0.  Values given here do not include 

risks attributed to TPH or iron.  TPH and iron are addressed separately due to a high level of 

uncertainty associated with TPH and iron risk characterization. 
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• TPH is a noncarcinogenic risk driver for the child resident at Site 30.  The RME noncarcinogenic risk 

for the child receptor was 4.7 at Site 30; the CTE noncarcinogenic risk for this receptor was 1.6 at 

Site 30.  For all other receptors at Site 30, the TPH HI did not exceed unity.   
 

• Iron is a noncarcinogenic risk driver at Site 30 for the resident child receptor.  The RME iron risk for 

the resident child receptor at Site 30 exceeded unity (1.9), but the CTE resident iron risk (0.37) did 

not exceed unity.  For all other receptors, the iron HI did not exceed unity.  Iron risks are highly 

uncertain due to the uncertainty associated with the iron reference dose. 
 

• Arsenic is the carcinogenic risk driver for Site 30.   
 

5.2 REMEDIAL ACTION OBJECTIVES 

 

Remedial actions at Site 30 provide the basis for selecting RAOs and identifying remedial technologies to 

address unacceptable human health risks associated with direct exposure to surface and subsurface soil 

contamination at the sites.  RAOs addressing groundwater and leaching to groundwater will be addressed 

in the FS for Site 40, Basewide Groundwater.   

 

To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 

presented in this section is used to identify and evaluate appropriate remedial technologies for Site 30 

(Section 5.3). 

 
5.2.1 Applicable or Relevant and Appropriate Requirements 
 

ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs.  A complete discussion of ARARs is provided in 

Section 2.2.1. 

 
5.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 
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the receptors present at the site.  RAOs are identified for surface and subsurface soil and consider the 

results of the RI (discussed in Section 5.1), particularly the human health and ecological risk 

assessments, as well as the ARARs and TBCs identified in Table 2-2. 

 

For this FS, RAOs have been formulated based on the following criteria: 
 
• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on 

the current and anticipated future commercial/industrial use of the site. 

• State of Florida STCL. 

• USEPA Region III RBC values (commercial/industrial land use). 

 

The potential for the leaching of the chemicals by rainwater from soils will be evaluated as part of the FS 

for Site 40, Basewide Groundwater.  The current and future use of the property at this site is industrial.  

The current and future receptors are occupational and construction workers in direct contact with the soil.  

Based on the current and future use receptors, three RAOs have been developed for Site 30.  

 

RAO 1:  To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils. 
 

RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 
 

RAO 3:  To remove potential contamination sources (USTs), reducing future risks to human health and 

the environment. 

 
5.2.3 Preliminary Remediation Goals 
 

PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Section 2.2.3 provides the basis for selection of PRGs. 

 

The PRG selection process is summarized below. 
 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 

2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 
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Table 5-2 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 30.   

 
5.2.4 Chemicals of Concern 

 
The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration exceeding the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 5-3 shows the COC 

selections for Site 30. 

 
5.2.5 Areas and Volumes of Soil Requiring Remedial Action 
 

The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.  

 

COCs at Site 30 include arsenic and TPH in both the surface soil and TPH in subsurface soil (Figure 5-1).  

Six of the 18 sample locations have at least one chemical exceeding the PRG.  Four sample locations are 

near and slightly south of the abandoned USTs.  One other location with COCs is located south of the 

washrack area and the sixth and final location is just north of Building 1406.   

 

Sample 30SB01 had a TPH concentration of 5,300 mg/kg (PRG = 2,500 mg/kg) in the sample collected at 

10-12 feet bgs.  TPH was detected in the samples collected at 30SB01 at 0-2 feet bgs, 5-7 feet bgs, and 

several samples deeper than 15 feet bgs, but none were above the PRG.   

 

Sample 30SB02 had an arsenic concentration of 4 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  No 

arsenic was detected in any of the deeper samples at 30SB02, which start at 10 feet bgs.  Sample 

30SB02 had a TPH concentration of 9,610 mg/kg (PRG = 2,500 mg/kg), also in the surface soil.  TPH 

was detected in the two deeper samples (10-12 feet bgs and 20-22 feet bgs) at concentrations below the 

PRG.   

 

Sample 30SB03 had an arsenic concentration of 4.5 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  No 

arsenic was detected in the deeper sample at 30SB03, from 10-12 feet bgs.  Sample 30SB03 had a 

TPH concentration of 2,660 mg/kg (PRG = 2,500 mg/kg), also in the surface soil.  TPH was detected in 

the deeper sample (10-12 feet bgs) at a concentration below the PRG. 
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TABLE  5-2 
DETERMINATION OF PRGS AT SITE 30 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
Chemical of Potential 

Concern1 
Units 62-777, F.A.C. 

Commercial/ 
Industrial 

SCTL2 

USEPA 
Region III 
Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5 

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Chromium mg/kg 420 613 420 N 11 420 22.8 420 
Iron mg/kg 480,000 61,000 61,000 N 8,832 61,000 18,110 61,000 
Manganese mg/kg 22,000 4,100 4,100 N 392 4,100 42.6 4,100 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
TPH mg/kg 2,500  2,500 NA NA 2,500 NA 2,500 
 
1Combined list of all COPCs for Site 30. 
 
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. 
 
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens). 
 
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen 
 
5Table 3-18, GIR, Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean detected concentration. 
 
*Chemical is not a health concern for the commercial/industrial exposure scenario. 
 
mg/kg – milligrams per kilogram 
NA – Not Applicable 
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TABLE  5-3 
CHEMICAL OF CONCERN EVALUATION FOR SITE 30 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
Surface Soil 
 

Representative Concentration1 Chemical of Potential 
Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 41,600 -- 41,600 Maximum n<10 200,000 No 
Arsenic mg/kg 5.2 -- 5.2 Maximum n<10 3.7 Yes 
Chromium mg/kg 30.7 -- 30.7 Maximum n<10 420 No 
Iron mg/kg 24,100 -- 24,100 Maximum n<10 61,000 No 
Manganese mg/kg 898 -- 898 Maximum n<10 4,100 No 
Vanadium mg/kg 63.7 -- 63.7 Maximum n<10 1,400 No 
TPH mg/kg 9610 -- 2,660 Maximum n<10 2,500 Yes 

 
 
Subsurface Soil 

 
Representative Concentration1 Chemical of Potential 

Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Arsenic mg/kg 8.6 -- 5.9 95%UCL-T UCL<Max 6.2 No 
TPH mg/kg 21,200 -- 21,200 Maximum UCL>Max 2,500 Yes 

 
1For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value 
was used in the calculation. 
2Statistics: Maximum value used since the sample size was <10 samples. 
  95% UCL of log-transformed data (95% UCL-T). 
mg/kg = milligrams per kilogram 
UCL = upper confidence limit 
UCL-T = UCL of log-transformed data 
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Sample 30SB04 had an arsenic concentration of 5.2 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  No 

arsenic was detected in any of the four deeper samples, which start at 5 feet bgs.  Sample 30SB04 had a 

TPH concentration of 21,200 mg/kg (PRG = 2,500 mg/kg) in the sample collected at 5-7 feet bgs and 

3,760 mg/kg in the sample collected at 15-17 feet bgs.  TPH was detected in 30SB04 in the 10-12 feet 

bgs and 25-27 feet bgs samples at concentrations below the PRG.   

 

Sample 30SB06 had an arsenic concentration of 4.4 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  

Arsenic was detected at a concentration of 8.6 mg/kg in the sample collected at 10-12 feet bgs, but 

arsenic is not a COC in subsurface soil.  No deeper samples were collected at this location.   

 

Sample 30SB13 had an arsenic concentration of 4.8 mg/kg (PRG = 3.7 mg/kg) in the surface soil.  No 

arsenic was detected in the next deeper sample collected at 10-12 feet bgs.   

 

Areas and Volumes 

 

The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 

area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 5-4. 
 

Samples 30SB01, 30SB02, 30SB03, and 30SB04 are clustered near the abandoned USTs and share the 

same COCs, arsenic and TPH (30SB01 has only TPH as a COC).  They are considered as one impacted 

area.  Samples 30SB02, 30SB03, and 30SB04 have surface soil (0-2 feet bgs) impact above PRGs.  The 

area including those three sample locations is estimated to be 5,027 ft2 (see Figure 5-1).  The depth of 

impact was estimated to be 4 feet bgs.  The estimated volume of surface soil impacted with arsenic and 

TPH is 372 yd3.   
 

Samples 30SB01, 30SB02, 30SB03, and 30SB04 have subsurface impact of TPH above PRGs and are 

considered as one area of impact.  Sample 30SB01 had TPH above the PRG in the 10-12 feet bgs 

sample, and sample 30SB04 had TPH above the PRG is the 5-7 feet bgs sample and the 15-17 feet bgs 

sample.  Both 30SB01 and 30SB04 surface soil samples did not have TPH above the PRG.  The 25-27 

feet bgs sample for 30SB04 did not have TPH above the PRG.  Although the 15-17 feet bgs sample for 

30SB01 did not have TPH impact above the PRG, the depth of impact for the combined area of impact 

was considered to be 20 feet bgs.  The area is estimated to be 9,566 ft2 (see Figure 5-1).  The estimated  
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TABLE 5-4 

VOLUME OF SOIL EXCEEDING PRGs AT SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
  Contaminated Surface Soila Contaminated Subsurface 

Soilb 
Uncontaminated 

Soil 
Concrete Covered Building Covered

Location Description   Excavationc Soild Soile 
  radiusf area vol radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) (ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

30SB01 TPH – 5,300 @10-12 
30SB02 As – 4 @ 0-2 
 TPH – 9610 @ 0-2 
30SB03 As – 4.5 @ 0-2 
 TPH – 2,660 @ 0-2 
30SB04 As 5.2 @ 0-2 
 TPH – 21,200 @ 5-7 
 TPH – 3,760 @15-17 

40 5,027 372 55 9,566 2,592 67 4,647 1,472 0 0 

30SB06 As – 4.4 @0-2 
 As – 8.6 @10-12 

20 1,256 93 20 1,256 93 0 1,256 186 0 0 

30SB13 As – 4.8 @0-2 20 1,257 93 20 1,257 186 0 189 14 0 0 
Total Site 30   7,540  558  12,079 2,871   67 6,092 1,672    0    0 

 
a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius 
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volume of TPH-impacted subsurface soil for this impact area is 2,592 yd3.  Approximately 50% of this 

area (or 1,472 yd3) is covered with concrete. 
 

Sample 30SB06 had arsenic above the PRG in the surface soil.  Arsenic was detected in the sample 

collected at 10-12 feet bgs, but arsenic is not a COC in subsurface soil.  No other samples were collected 

at that location, so the depth of surface soil was estimated at an additional 2 feet bgs.  The impacted soil 

is estimated to begin at the surface and extend to 14 feet bgs.  The area of impact was assumed to be 

localized within a 20-foot radius or 1,256 ft2.  The estimated volume of soil impacted with arsenic at 

30SB6 is 93 yd3 of surface soil and 698 yd3 of subsurface soil.  Approximately 100 percent of this area (or 

186 yd3) is covered with concrete. 
 

Sample detection 30SB13 is located south of the washrack area and has an arsenic detection above the 

PRG in the surface soil.  No arsenic was detected in the 10-12 feet bgs sample of 30SB13; therefore, this 

location was considered a localized area (20-feet radius or 1,256 ft2) of impact.   
 

Sample 30SB13 had arsenic above the PRG in the surface soil.  No arsenic was detected in deeper 

sample at 10-12 feet bgs and is estimated to extend to 6 feet bgs.  The estimated volume of soil impacted 

with arsenic at 30SB13 is 93 yd3 of surface soil and 186 yd3 of subsurface soil with approximately 14 yd3 

of this area covered in concrete.  
 

Summary 
 

The Site 30 total estimated volume of contaminated surface soil is 558 yd3 and of subsurface soil is 

2,871 yd3 for a combined total of 3,429 yd3.  An additional 67 yd3 of nonimpacted soil lies above the 

contaminated subsurface soil.  Also, there is approximately 1,672 yd3 of contaminated soil presently 

covered by concrete/asphalt.  Prior to beginning remedial action, soil samples should be collected and 

analyzed for the COCs at each location with soil exceeding PRGs to confirm the estimated volume of 

impacted soil exceeding PRGs. 
 

5.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 
 

The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 5.2. 
 

The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   
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5.3.1 General Response Actions 
 

GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 

 

The COCs at Site 30 consist of arsenic and TPH.  Soil contamination extends from the surface to a depth 

of approximately 20 feet bgs.  The total estimated volume of contaminated soil is 3,429 yd3. 

 

The following GRAs apply to contaminated soils at Site 30. 

 

• No action 

• Limited action 

• Containment 

• Treatment 

• Removal 

• Disposal 

 

Soil GRAs are discussed in Appendix C. 

 
5.3.2 Identification and Screening of Remedial Technologies  
 

The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing the RAOs identified for Site 30.  Each technology is then screened based on site- and waste-

limiting characteristics.  See Section 2.3.2 for additional information. 

 

Table 5-5 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 30.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 5-6 summarizes the 

technologies/process options passing the screening criteria.  Table 5-6 also shows the RPO selected for 

alternative evaluations.  The RPOs are assembled into remedial alternatives in Section 5.3.4. 
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TABLE  5-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 2 

 
General Response 

Action Remedial Technology Process Option Description Screening Result 

No Action No Action None No remedial actions taken.  Five-year reviews would be required. Retained1 
Minimal action LUCs LUCs LUCs for property in the area of soil contamination would include 

restrictions on excavation/construction and future land use.  
LUCs include access controls (e.g., fences, security guards, 
warning signs, etc.), institutional controls (e.g., public advisories, 
Base Master Plan notations, etc.), and site monitoring to ensure 
compliance with the provisions of the LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote 
vegetation. 

Retained 

Clay capping Use of compacted clay over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Aerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-enriched environment.  Would be used in combination 
with bioventing/soil venting. 

Retained Biological 

Anaerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-deficient environment. 

Eliminated2 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated3 

Vapor extraction/bioventing/ 
Soil venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Retained4 

Steam stripping A drilling and steam dispensing system injects steam and hot air 
into soil to remove volatile organic contaminants.  Organics are 
collected at the surface for treatment. 

Eliminated5 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media 
to immobilize contaminants. 

Eliminated6 

Treatment 
 

Thermal Vitrification Immobilization of inorganic contaminants using electrically 
generated heat by electrodes to convert soils to a 
glass/crystalline product.  High temperatures destroy organics 
through pyrolysis and combustion. 

Eliminated7 
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TABLE  5-5 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 2 OF 2 

 
General Response 

Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated8 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated8 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated8 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for this site; however, it will be retained as a baseline consideration. 
 
2Anaerobic biodegradation is not suitable for treating TPH. 
 
3Soil flushing may make inorganics more mobile. 
 
4Vapor extraction is not suitable for nonvolatile organics such as TPH.  Bioventing/soil venting would be suitable. 
 
5Steam stripping has limited effectiveness on the organic COCs. 
 
6Solidification is not effective at decreasing the mobility of organics. 
 
7The use of vitrification would severely limit potential futures uses. 
 
8On-site landfills are not a viable option at Site 30 due to the groundwater beneath the site. 
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TABLE  5-6 
SOIL TECHNOLOGIES AND PROCESS OPTIONS THAT PASSED PRELIMINARY SCREENING 

FOR SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
General Response 

Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Minimal action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Treatment Physical/chemical Bioventing/Soil Venting Bioventing/Soil Venting 
Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology. 

 
5.3.3 Alternative Range Development 

 
CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated.  The range of alternatives 

developed for soil remediation is presented in Table 5-7, and Section 2.3.3 provides a discussion of the 

range of alternatives. 

 
TABLE  5-7 

RANGE OF ALTERNATIVES FOR SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Alternative Type 

No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment – Minimizes Long-Term Management 

 
5.3.4 Assembly of Soil Alternatives 
 

Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 

55 FR 8846, March 8, 1990] and are summarized in Section 2.3.4. 
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The COCs for Site 30 are organic (TPH) from the surface down to 20 feet bgs and inorganic (arsenic) 

from the surface down to approximately 4 feet bgs.  In addition, all alternatives (except No Action) 

address removal of the USTs because they are potential future sources of contamination.  Four soil 

alternatives are assembled into the appropriate alternative types for this site, which are listed in 

Table 5-8.   

 

Site 30 alternatives S30-1, S30-2, and S30-4 contain the same RPOs (with the addition of UST removal) 

as Site 3 alternatives S3-1, S3-2, and S3-3, respectively.  Alternative S30-3 contains the same RPOs 

(with the addition of UST removal) as Site 4 alternative S4-3.  Refer to the discussion in Sections 2.3.4 

and 3.3.4 for a brief description of these alternatives. 

 

5.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 

 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 
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TABLE 5-8 
 

SITE 30 SOIL REMEDIAL ALTERNATIVES 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

Alternative 
Number 

Alternative 
Type 

Representative 
Process Options 
Combined Into 

Alternatives 

Alternative Description 

Alternative 
S30-1 
No Action 

No Action None • Five-year Reviews. 

Alternative 
S30-2 
UST 
Removal, 
Surface Soil 
(exceeding 
PRGs) 
Removal, 
and LUCs 

Source 
Removal/ 
Containment/ 
Limited Action – 
No or Minimal 
Treatment 

LUCs, Remove 
USTs, Excavation, 
Disposal, Soil 
Cover 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of surface soil adjacent to 30SB02, 

30SB03, 30SB04, 30SB06, and 30SB13. 
• Excavate, remove, and dispose of USTs. 
• Excavation/disposal of surface soil (0-2 feet bgs) containing TPH and 

arsenic exceeding PRGs at 30SB02, 30SB03, 30SB04, 30SB06, and 
30SB13. 

• Backfill excavations with clean fill. 
• Replace concrete/asphalt and establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative 
S30-3 
UST 
Removal, 
Surface Soil 
(exceeding 
PRGs) 
Removal, 
Soil Venting, 
and LUCs 

Source 
Removal/ 
Containment/ 
Limited/ 
Treatment Action 
– Minimal 
Treatment 

LUCs, Remove 
USTs, Excavation, 
Disposal, Soil 
Cover, Soil Venting 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of surface soil adjacent to 30SB02, 

30SB03, 30SB04, 30SB06, and 30SB13. 
• Excavate, remove, and dispose of USTs. 
• Excavation/disposal of surface soil (0-2 feet bgs) containing TPH and 

arsenic exceeding PRGs at 30SB02, 30SB03, 30SB04, 30SB06, and 
30SB13. 

• Backfill excavations with clean fill. 
• Replace concrete/asphalt and establish vegetative cover. 
• Install, operate, and monitor a soil venting system for subsurface soil at 

locations 30SB01 and 30SB04. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative 
S30-4 
UST 
Removal, 
Surface and 
Subsurface 
Soil 
(exceeding 
PRGs) 
Removal, 
and LUCs 

Treatment/Bulk 
Removal – 
Minimizes 
Long-Term 
Management 

LUCs, Remove 
USTs, Bulk 
Excavation, 
Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of surface and subsurface soil 

adjacent to 30SB01, 30SB02, 30SB03, 30SB04, 30SB06, and 30SB13. 
• Excavate, remove, and dispose of USTs. 
• Demolition and removal/disposal of asphalt and concrete pavement and 

uncontaminated surface soil. 
• Excavation/disposal of surface and subsurface soil containing arsenic 

and TPH exceeding PRGs at 30SB01, 30SB02, 30SB03, 30SB04, 
30SB06, and 30SB13. 

• Backfill excavations with clean fill. 
• Replace asphalt or concrete pavement. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 
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5.4.1 Site 30 Alternatives 
 

The four alternatives for Site 30 represent a range of actions including no action, source removal and 

containment/limited action addressing principal threats, and aggressive actions minimizing the need for 

long-term management.  The four alternatives providing a range of treatment options for Site 30 are listed 

below. 
 

• Alternative S30-1: No Action 

• Alternative S30-2: UST Removal, Surface Soil (exceeding PRGs) Removal, and LUCs 

• Alternative S30-3: UST Removal, Surface Soil (exceeding PRGs) Removal, Soil Venting, 

and LUCs 

• Alternative S30-4: UST Removal, Surface and Subsurface Soil (exceeding PRGs) 

Removal, and LUCs 
 

5.4.1.1 Alternative S30-1: No Action 
 

5.4.1.1.1 Description 
 

In an FS the No Action alternative serves as a baseline consideration or to address sites that do not 

require any active remediation.  The No Action alternative assumes that no remedial action would occur 

and establishes a basis for comparison with the other alternatives.  No remedial action, treatment, LUCs, 

or monitoring of conditions would remain or be implemented under the No Action alternative. Natural 

attenuation, involving natural processes such as dilution, adsorption, and chemical reaction within the 

subsurface materials, would be expected to occur over long periods of time but would not be 

documented. 
 

Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on-site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 
 

5.4.1.1.2 Assessment 
 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 
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Compliance with ARARs 

 

On the basis of protecting human health and the environment, Alternative S30-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 

Balancing Criteria 

 

Long-Term Effectiveness and Permanence 

 

Alternative S30-1 would provide no long-term effectiveness or permanence for Site 30.  Inorganic and 

organic COCs present in Site 30 would pose a continuing risk to human health.  The magnitude of and 

potential for residual risk within Site 30 would be relatively unchanged by the No Action alternative.  This 

alternative offers no reduction in risk except over a long period of time as the constituents leach, migrate, 

and attenuate.  The adequacy and reliability of controls component is not applicable for Alternative S30-1 

because no construction, installation, or equipment is associated with the alternative.  The No Action 

alternative would not include provisions for long-term monitoring.  A 5-year review would be required, 

however, to assess the degree of remaining risk. 
 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 
The mobility, toxicity, and volume of constituents in Site 30 would not change significantly and the risk 

posed to human health would be expected to continue because Alternative S30-1 involves no action.  

Natural attenuation involves natural subsurface processes such as dilution, volatilization, biodegradation, 

adsorption, and chemical reactions within the subsurface materials; however, it is not expected to reduce 

constituent concentrations within the site at rates consistent with remedial objectives. 

 

The target constituent for natural attenuation would be TPH.  The process would be expected to be less 

effective in meeting remedial objectives and may be applicable to only some of the compounds within 

these chemical groups.  The processes of natural attenuation and natural biodegradation could provide 

irreversible treatment.  Natural attenuation would have a limited effect on the reduction of inorganic 

concentrations contained within Site 30 soil. 
 

Short-Term Effectiveness 
 

The No Action alternative would provide no short-term effectiveness or short-term risks during the 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 
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no implementation time associated with the No Action alternative.  The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 
 

Implementability 
 
No technical implementability issues exist because no remedial action would occur.  There  would be  no 

need to coordinate with other agencies or acquire permits.  Services or materials would not be required.  

Future actions, if needed, would not be hindered by the No Action alternative. 
 

Cost 
 

The only cost for the No Action alternative would be the cost for the 5-year reviews because no remedial 

action would occur.  The estimated present worth total project cost is $18,008 including $7,375 for 5-year 

reviews.  Appendix E presents the estimated cost for implementing this alternative. 

 

5.4.1.2 Alternative S30-2:  UST Removal, Surface Soil (exceeding PRGs) Removal, and 

LUCs 

 

5.4.1.2.1 Description 

 

Alternative S30-2 would address the principal threats through removal of the USTs, implementation of 

LUCs, surface soil excavation, a soil cover (e.g., soil, concrete, or asphalt horizontal barrier), and off-base 

disposal.  LUCs are described in Appendix C.   
 
The underground storage tanks would be removed and impacted surface soil (to a depth of 2 feet bgs) 

exceeding PRGs in the areas surrounding sample locations 30SB02, 30SB03, 30SB04, and 30SB13 

would be excavated to remove approximately 266 yd3.  Because impacted soil exists below the depth of 

the excavation, the excavated area would be backfilled with clean native backfill material, compacted, and 

paved or revegetated to create the soil cover.  For these areas long-term monitoring and maintenance 

would be required.  All contaminated surface soil areas currently covered with concrete or asphalt (near 

sample locations 30SB02, 30SB03, 30SB04, 30SB06, and 30SB13) would not require excavation and the 

existing pavement material would be the barrier.  USTs removed would be cleaned and recycled or 

properly disposed of off-base.  The liquid and solids contents of the USTs and contaminated soil 

excavated during UST removal activities would also be disposed of off-base.  Disposal in an off-base 

TSDF and/or landfill would be used for the soil excavated from Site 30.  Some pretreatment of the 

excavated soil may be necessary to meet LDRs and would be provided by the TSDF, if required.   
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5.4.1.2.2 Assessment 

 

Threshold Criteria 

 

Overall Protection of Human Health and the Environment 
 
Alternative S30-2 would provide protection to human health and the environment by minimizing all 

exposure pathways through the removal of the USTs and impacted surface soils, restricting access to 

remaining impacted soil by LUCs, and installation of a soil cover (e.g., soil, concrete, or asphalt barrier).  

Immediate risk from potential exposure during maintenance activities would be reduced by the removal of 

impacted surface soil and its subsequent off-base disposal.  LUCs would be partially effective in the 

protection of human health.  The soil cover would protect humans and the environment by containment.  

There would be no significant risks to human health or the environment during implementation of 

Alternative S30-2 if normal dust-control procedures are conducted and direct worker contact with 

impacted materials is minimized; therefore, for overall protection of human health and environmental 

resources both on and off base, Alternative S30-2 would provide a high level of protection. 

 

Compliance with ARARs 

 

All ARARs applying to source control and reducing risk to humans would be satisfied by Alternative S30-2 

if confirmational sampling and analyses determine source areas greater than 2 feet bgs are stable and 

relatively stationary.  Alternative S30-2 would satisfy chemical- and action-specific ARARs and TBCs for 

achieving remedial objectives including the State of Florida SCTLs for exposed surface soil, and LUCs 

would prevent unacceptable exposure to covered surface and subsurface soil.  Excavated soil may 

require pretreatment to meet LDRs which would be provided by the TSDF, if required.  Although 

containment (e.g., soil cover) is not an active remedial process, exposure to the constituents would be 

prevented.  Removal of the USTs would minimize a potential source of contamination.  Constituent 

exposure and chemical-specific ARARs and TBCs for workers and the public would define the degree of 

worker protection and emission control required during implementation of Alternative S30-2. 
 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S30-2 would be low since 

contaminants are not treated.  However, removal of the USTs, a potential source, and excavation, 

disposal, and containment of surface soil exceeding PRGs lead to the overall long-term effectiveness and 



Rev. 1 
03/26/01 

R4707993 5-23 CTO-0028 

permanence by minimizing sources and exposure pathways.  The magnitude and potential of residual risk 

would be unchanged for on-base receptors, but the exposure pathways would be minimized as long as 

LUCs and the soil cover remain in place.  The magnitude of constituent concentrations would be reduced 

as a result of UST removal, surface soil excavation, off-base disposal, and natural attenuation. Five-year 

reviews would be required to assess the effectiveness of excavation of surface soils, the effectiveness of 

the soil cover to contain remaining inorganic constituents, and the degree of natural attenuation that has 

taken place. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to impacted soils.  Existing 

fencing may require replacement and/or repair as a result of wear, weather damage, vehicular accidents, 

and/or vandalism.  The life expectancy for the Site 30 soil cover would be 20 to 30 years; however, the 

service life of the soil cover would be greatly affected by weather and the level of maintenance performed.  

Long-term reliability would be maintained because natural surface flow patterns would be returned to near 

original conditions and erosion would be minimized.  Long-term management would consist of LUCs and 

monitoring and would be expected to last 30 years. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of impacted surface soils would reduce mobility of constituents by 

physically removing the constituents from the site to a TSDF permitted landfill.  The soil cover would also 

reduce the mobility of inorganic constituents that may pose a risk through fugitive dust.  Excavation and 

disposal of surface soil and containment of subsurface soil utilizing a soil cover would minimize exposure 

pathways, but reduction of the concentrations of the remaining constituents would rely on natural 

attenuation.  Toxicity of excavated soils may be reduced through treatment in an off-base TSDF before 

land disposal.  This alternative would provide a low degree of irreversible treatment through natural 

attenuation processes, but would significantly reduce the mobility of the constituents by the excavation of 

impacted surface soils, off-base disposal, and the introduction of a soil cover as a horizontal barrier.  

Minor inorganic constituent residuals would remain above action levels after the implementation of 

Alternative S30-2.  The implementation of Alternative S30-2 would produce no treatment residuals. 

 

Short-Term Effectiveness 

 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative 

S30-2 would be controllable and would result from UST removal; surface soil excavation, transportation, 

and off-base disposal; construction of a soil cover; and O&M of the remedial alternative.  Health and 

safety issues include dust control, runoff control, and proper decontamination procedures.  Construction 
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time to implement Alternative S30-2 would be approximately 90 days.  A more detailed evaluation during 

design may identify (1) other components required for containment material, (2) concurrent 

constructability of components, and (3) individual source area excavation and containment construction 

details.  Minimal risk to the community would be expected from excavation and transportation of impacted 

soil during excavation and off-base disposal.  Alternative S30-2 would be effective in minimizing all 

exposure pathways.  The time required to achieve remedial response objectives by minimizing all 

exposure pathways is estimated to be less than 1 year. 

 

Implementability 

 

The RPOs associated with Alternative S30-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and location of the soil cover.  UST removal, surface soil 

excavation, and installation of the soil cover for Site 30 would require clean, native backfill to replace 

excavated materials; heavy construction equipment; sufficient area for staging/maneuvering; and 

accommodation for underground utilities.  Excavation may be required around utilities.  Monitoring of the 

integrity of the soil cover would also be required.  By excavating the impacted surface soil and backfilling 

with clean native soil, the ground surface grade would be returned to near original grade.  The long-term 

integrity of vegetated soil cover would be increased because surface flow patterns would be returned to 

near normal conditions, which would reduce the erosion of the containment material.  O&M activities are 

of low intensity and may involve regrading, compaction, revegetation, erosion control, and monitoring.  All 

components of Alternative S30-2 would be reliable in the protection of human health and the 

environment.  The need for future remedial actions would depend on the effectiveness of Alternative 

S30-2 in minimizing exposure pathways and on the reduction of constituent concentrations as a result of 

natural attenuation.  Future remedial actions would not be hindered by the implementation of Alternative 

S30-2; however, modification of LUCs and soil cover removal/replacement may be required.  

Coordination with regulatory agencies would be obtainable. 

 

Cost 

 

The estimated present worth total project cost is $189,635 including a capital cost of $129,063, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.  
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5.4.1.3 Alternative S30-3: UST Removal, Surface Soil (exceeding PRGs) Removal, Soil 

Venting, and LUCs 

 

5.4.1.3.1 Description 

 

This alternative would address principal threats through UST removal, surface soil excavation, and in situ 

soil venting to promote volatilization and biodegradation of organic constituents, and implementation of 

LUCs.  LUCs are described in Appendix C.   

 

UST removal, and soil excavation and disposal activities are described in Section 5.4.1.2.1.  Subsurface 

soil in the areas surrounding sample locations 30SB01 and 30SB04 would be treated using in situ soil 

venting (as described in Section 3.4.1.3.1).  A description of in situ soil venting is provided in 

Section 3.2.3.1.  

 

The in situ soil venting system would treat a surface area of approximately 3,632 ft2 to a depth of 

approximately 20 feet bgs.  The conceptual design would consist of 6 wells installed to a depth of 20 feet 

bgs with a vapor recovery system and gas phase carbon treatment.  The system would operate for 

approximately 3 years. 
 

5.4.1.3.2 Assessment 
 
Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Alternative S30-3 would provide protection of human health and the environment by minimizing all 

exposure pathways through the removal and off-base disposal of USTs and all impacted surface soil 

containing COCs exceeding PRGs at Site 30 as well as in situ treatment using soil venting.  Access to 

any residuals would be restricted by LUCs.  The removal, off-base disposal, and in situ treatment of 

impacted soil exceeding PRGs would reduce immediate and future risk from exposure.  The reliability of 

excavation, off-base disposal, and soil venting would be high in the protection of human health and the 

environment because the source of risk would be permanently removed from the site and/or irreversibly 

treated in place.  There would be no significant risks to human health and the environment during 

implementation of Alternative S30-3 if normal dust control, runoff control, excavation, and transportation 

procedures are conducted and direct worker contact with impacted soils is minimized; therefore, for 

overall protection of human health and environmental resources both on and off base, Alternative S30-3 

would provide a high level of protection. 
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Compliance with ARARs 

 

All ARARs applying to source control and reducing the risk to human health would be satisfied by 

Alternative S30-3.  Over time Alternative S30-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives on base including the State of Florida SCTLs for organic 

compounds and LUCs would prevent unacceptable exposure to inorganics in surface and subsurface soil. 

Pretreatment of excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if 

required.  Removal of the USTs would minimize a potential source of contamination.  Constituent 

exposure and chemical-specific ARARs and TBCs for workers and the public would define the degree of 

worker protection and emission control required during implementation of Alternative S30-3. 

 

Balancing Criteria 

 

Long-Term Effectiveness and Permanence 

 

The degree of long-term effectiveness and permanence of Alternative S30-3 through in situ soil venting 

would be high assuming soil venting is successful in treating organic constituents.  Soil venting would 

enhance in situ biodegradation and provide long-term effectiveness once surface soil excavations are 

backfilled and venting has begun as well as when the soil venting system’s operation has ceased.  

Removal of the USTs as a potential source would prevent future contamination of soil and lead to the 

overall long-term effectiveness and permanence of the remedy.  Excavation, off-base disposal, and 

construction of a containment barrier provide long-term effectiveness and permanence in minimizing 

exposure pathways.  Five-year reviews would be required to assess the effectiveness of excavation, off-

base disposal, and the containment for arsenic and the effectiveness of soil venting in removing organic 

constituents from the soil. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to remaining impacted soils.  

Existing fencing may require replacement and/or repair as a result of wear, weather damage, vehicular 

accidents, and/or vandalism.  Constituent concentrations and residual risks would decrease with the 

operation of the soil venting system and would continue to decrease after system operation has ceased 

because of the promotion of in situ biodegradation.  Long-term management would consist of LUCs and 

monitoring and would be expected to last 30 years. 
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Reduction of Mobility, Toxicity, or Volume through Treatment 

 

Excavation and off-base disposal in a secure landfill of impacted surface soil containing COCs exceeding 

PRGs within Site 30 would reduce the mobility of constituents.  The toxicity and volume of excavated 

constituents may be reduced through treatment at the TSDF, if required, before landfilling.  Containment 

would reduce the mobility of arsenic that might pose a risk through fugative dust.  Soil venting would also 

reduce the toxicity and volume of organic constituents through volatilization, biodegradation, and the 

removal of the constituents from the vadose zone under a vacuum.  Any carbon adsorption units used for 

soil venting offgas capture would require treatment to reduce the volume and ensure proper disposal of 

the adsorbed organic constituents.  Minor organic constituent residuals below action levels would remain 

after implementation and operation of Alternative S30-3; however, these residuals would naturally 

degrade over time through the promotion of in situ biodegradation provided by in situ soil venting. 

 

Short-Term Effectiveness 

 

The short-term risk to workers, on-base personnel, and the public from construction of Alternative S30-3 

would be controllable and would result from UST removal; soil excavation, transportation, soil staging, off-

base disposal, containment; and in situ soil venting.  Health and safety issues include dust control, runoff 

control, emissions control, and proper decontamination procedures.  Air emissions from the soil venting 

system would be controlled through the use of carbon adsorption units.  Construction time to implement 

Alternative S30-3 would be approximately 1 year.  A more detailed evaluation during design may identify 

individual source area construction/excavation details.  Minimal risk to the community would be expected 

from UST removal, excavation of impacted soil, off-base disposal, and in situ soil venting system 

operation during Alternative S30-3 implementation.  The time required to achieve remedial response 

objectives is estimated to be less than 3 years. 

 

Implementability 

 

The RPOs associated with Alternative S30-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and the location of the soil cover.  UST removal and 

excavation and off-base disposal of Site 30 surface soils would require clean, native backfill to replace 

excavated materials; heavy construction equipment; sufficient area for staging/maneuvering; and 

accommodation for underground utilities.  Excavation would be required around utilities.  In situ soil 

venting would require drilling, trenching, and treatment area construction.  O&M activities associated with 

Alternative S30-3 would be of low intensity, involving periodic sampling and analysis of excavated soils, 
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soil venting system O&M, offgas adsorption material handling and/or treatment, and monitoring.  All 

components of Alternative S30-3 would be reliable in the protection of human health and the 

environment.  The need for future remedial actions would depend on the effectiveness of Alternative 

S30-3 in minimizing exposure pathways and reducing constituent concentrations.  Future remedial 

actions would not be hindered by the implementation of Alternative S30-3; however, modifications of 

LUCs and/or the addition or closure of soil venting systems may be required.  Coordination with 

regulatory agencies would be obtainable. 

 

Cost 

 

The estimated present worth total project cost is $365,566 including a capital cost of $199,304, $39,539 

per year for short-term O&M, $7,375 for 5-year reviews, and $3,092 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative. 

 

5.4.1.4 Alternative S30-4: UST Removal, Surface and Subsurface Soil (exceeding PRGs) 

Removal, and LUCs 

 

5.4.1.4.1 Description 
 
Alternative S30-4 would minimize the need for long-term management because the USTs and all surface 

and subsurface soil containing COCs exceeding PRGs would be removed.  LUCs are described in 

Appendix C.  Monitoring will consist of ensuring LUCs remain in place.  Bulk excavation would be used to 

remove all impacted surface and subsurface soil exceeding PRGs surrounding sample locations 30SB01, 

30SB02, 30SB03, 30SB04, 30SB06, and 30SB13.  The excavation would consist of removing soil from 

the surface down to approximately 20 feet bgs.  The estimated excavation would be approximately 

3,429 yd3.  An additional 67 yd3 would have to be excavated to access the contaminated subsurface at 

sample location 30SB01.  After all impacted soil within the excavation areas containing COCs exceeding 

PRGs would be removed, the excavated area would be backfilled with clean, native material; compacted; 

and revegetated with no long-term maintenance required.  Disposal in an off-base TSDF and/or landfill 

would be used for the excavated soil and USTs from Site 30.  Some pretreatment of the excavated soils 

may be necessary to meet LDRs and would be provided by the TSDF, if required.   
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5.4.1.4.2 Assessment 

 

Threshold Criteria 

 

Overall Protection of Human Health and the Environment 

 

Alternative S30-4 would provide protection of human health and the environment by removal and off-base 

disposal of the USTs and soil containing COCs exceeding PRGs and by minimizing all exposure 

pathways.  Immediate and future risk from any potential industrial land use exposure would be reduced 

by the removal of all impacted soil and its subsequent off-base disposal.  The reliability of excavation and 

off-base disposal is certain in the protection of human health and the environment because the source of 

risk would be permanently removed from the site.  There would be no significant risks to human health 

and the environment during implementation of Alternative S30-4 if normal dust control, runoff control, 

excavation, and transportation procedures are conducted and direct worker contact with impacted soils is 

minimized.  Therefore, Alternative S30-4 would provide a high level of protection of human health and 

environmental resources both on and off base. 

 

Compliance with ARARs 

 

All ARARs applying to source control and reducing risk to human health and the environment would be 

satisfied by Alternative S30-4.  Alternative S30-4 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, pretreatment of 

excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if required.  

Removal of the USTs would minimize a potential source of contamination.  Constituent exposure and 

chemical-specific ARARs and TBCs for workers and the public would define the degree of worker 

protection and emission control required during implementation of Alternative S30-4. 

 

Balancing Criteria 

 

Long-Term Effectiveness and Permanence 

 

The degree of long-term effectiveness and permanence provided by Alternative S30-4 would be low since 

contaminants are not treated.  However, excavation and off-base disposal provide long-term 

effectiveness and permanence by minimizing exposure pathways assuming all impacted soil exceeding 

PRGs is identified, excavated, and disposed.  Removal of the USTs, as potential sources, would prevent 
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future contamination of soil and lends to the overall long-term effectiveness and permanence of the 

remedy.  

 

The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would consist of LUCs and would be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 

 

Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically removing them from the site to a secure landfill.  The toxicity of the excavated constituents may 

be reduced through treatment in an off-base TSDF before landfill disposal.  Minor inorganic constituent 

residuals would remain below action levels after the implementation of Alternative S30-4.  No treatment 

residuals would be produced by the implementation of Alternative S30-4. 

 

Short-Term Effectiveness 

 

The short-term risk to workers, on-base personnel, and the public from the implementation of 

Alternative S30-4 would be controllable and would result from the excavation, transportation, and off-base 

disposal of impacted soil and the USTs.  Health and safety issues include dust control, runoff control, and 

proper decontamination procedures.  Construction time to implement Alternative S30-4 would be 

approximately 90 days.  Minimal risk to the community would be expected from excavation, 

transportation, and disposal of the USTs and impacted soil.  Alternative S30-4 would be immediately 

effective in minimizing all exposure pathways.  The time required until remedial response objectives are 

achieved is estimated to be less than 1 year. 

 

Implementability 

 

The RPOs associated with Alternative S30-4 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  UST removal and excavation and disposal of Site 30 

soils would require clean, native backfill to replace excavated materials; heavy construction equipment; 

sufficient area for staging/maneuvering; and accommodation for underground utilities.  Excavation may 

be required around utilities.  All components of Alternative S30-4 would be reliable in the protection of 

human health and the environment.  The need for future remedial actions would depend on the 

effectiveness of Alternative S30-4 in minimizing the source areas.  Future remedial actions would not be 
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hindered by the implementation of Alternative S30-4; however, modification of LUCs may be required.  

Coordination with regulatory agencies would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $680,746 including a capital cost of $623,656, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative. 

 
5.4.2 Summary of Site 30 Soil 
 

As part of the detailed analyses of alternatives for Site 30, one alternative involving no action, one 

alternative involving source removal and containment/limited action, and two alternatives minimizing long-

term management have been evaluated.  Alternative S30-1 is the only alternative that does not satisfy the 

threshold criteria to the full extent but is retained for comparison purposes.  Alternatives S30-2 through 

S30-4 provide varying degrees of protection and treatment and would be viable for selection as a 

preferred alternative.  The relative merits of all Site 30 alternatives are evaluated in Section 5.5.   

 

5.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 

 

In contrast to the preceding evaluation (Section 5.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1).  Additional discussion of the comparative analysis is provided in Section 2.5. 

 

A summary of the comparative analyses and costs for the Site 30 alternatives is presented in Table 5-9.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 

 
5.5.1 Overall Protection Of Human Health And The Environment 
 

This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  
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The existing exposure pathways to humans for Site 30 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological receptors.  Potential for the 

constituents to leach and impact groundwater is not considered in this FS but will be considered in the 

Site 40 Basewide Groundwater FS.  For an alternative to be protective of human health and the 

environment, it must protect humans from all potential exposure pathways. 
 

Alternative S30-4 would provide the highest levels of overall protection through UST removal, LUCs, and 

physical removal of the COCs exceeding PRGs in surface and subsurface soil within Site 30, reducing 

the risks associated with all potential exposure pathways in a short period of time. 
 

Alternatives S30-2 and S30-3 would provide protection of human health and the environment through 

institutional controls, physical removal of the impacted surface soil exceeding PRGs, UST removal, and 

containment of the remaining impacted soil. Containment would ensure reduced risk from all potential 

pathways but would not provide active remediation.  Alternative S30-3 would also protect human health 

and the environment to some extent through in situ soil venting.  This protection would be provided by 

reducing the risk of exposure to soil from ingestion, inhalation, and dermal contact through LUCs.   
 
Table 5-9 presents a summary for the overall protectiveness of human health and the environment for all 

Site 30 alternatives. 
 

5.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 
 

This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 
 
Alternatives S30-2 through S30-4 would comply with chemical-specific ARARs and TBCs concerning 

worker and public safety by providing worker protection and emission control during construction and 

operation.  PRGs are numerical values representing chemical-specific ARARs.  Over time, all alternatives 

except Alternative S30-1 would meet PRGs for exposed surface soil within Site 30.  LUCs would prevent 

unacceptable exposure to covered surface and subsurface soil.  Alternative S30-4 will meet PRGs for 

both surface and subsurface soil.  Table 5-9 presents a summary of ARARs compliance for each 

alternative. 
 

5.5.3 Long-Term Effectiveness and Permanence 
 
This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 

concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 
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TABLE 5-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 30 
 

NAS WHITING FIELD 
MILTON, FLORIDA 
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Criteria Alternative S30-1 
No Action 

Alternative S30-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S30-3 
UST Removal, Surface Soil 
(exceeding PRGs) Removal, Soil 
Venting, and LUCs 

Alternative S30-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

THRESHOLD CRITERIA 
Overall Protection of Human Health and the Environment 
Human Health Protection No reduction in risk. Provides a high level of protection.  LUCs 

reduce risk from residuals.  UST removal, 
soil, excavation, disposal, and the soil 

cover reduce risk of potential exposure. 

Provides a high level of protection.  LUCs 
and soil treatment reduce risk from 

residuals. UST removal, soil, excavation, 
and disposal, and the soil cover reduce 

risk of potential exposure. 

Provides highest level of protection.  LUCs 
reduce risk from residuals.  UST removal, 
soil, excavation, and disposal reduce risk 

of potential exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Excavation and capping stop fugitive dust.  
Natural attenuation reduces constituent 
concentrations of deeper impacted soils 

over time. 

Natural attenuation and soil venting reduce 
constituent concentrations of impacted 

soils over time. 

Excavation and disposal will reduce all 
concentration levels in a short period of 

time. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs 

Does not meet ARARs. Meets ARARs in exposed surface soil.  
LUCs prevent exposure to capped surface 

and subsurface soil. 

Meets ARARs for organics in 2 years.  
LUCs prevent exposure to inorganics. 

Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs 

Not applicable Meets ARARs if proper PPE used during 
excavation, disposal, and construction of 

the soil cover. 

Meets ARARs if proper PPE used during 
excavation, disposal, and construction of 

the soil cover in situ venting system. 

Meets ARARs if proper PPE used during 
excavation and disposal. 

Compliance with Location-
Specific ARARs 

Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 
Reduction in Residual Risk Natural attenuation decreases 

risk; however, risk is significant 
for >30 years. 

Provides high level of long-term residual 
risk reduction.  Risk reduced by excavation 
and disposal of surface-impacted soil and 

UST removal.  Natural attenuation 
decreases remaining risk; however, risk 

due to subsurface impacted soil is 
significant for an 

estimated 30 years. 

Provides medium level of long-term 
residual risk reduction.  Risk reduced by 
soil venting of the impacted soil and UST 
removal.  Any residual concentrations will 

be reduced over time through natural 
attenuation; however, risks from inorganics 

will remain for  an estimated 30 years. 

Provides highest level of long-term 
residual risk reduction.  Risk reduced by 

UST removal and soil excavation and off-
site disposal. 
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Criteria Alternative S30-1 
No Action 

Alternative S30-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S30-3 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, Soil 
Venting and LUCs) 

Alternative S30-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Long-Term Reliability of 
Controls 

Not applicable Provides a high level of reliability if cap is 
maintained. 

Provides a high level of reliability because 
of proven technology, and if the cap is 

maintained. 

Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 
Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
contact and incidental 

ingestion are not controlled. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and capping. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and capping. 

Exposure to residuals is reduced by 
excavation and disposal as well as 

enforced LUCs. 

Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable Capping may require replacement or 
repair. 

Capping may require replacement or 
repair. 

No technical components required. 

Long-Term Management Not applicable Management required for estimated 30 
years. 

Management required for estimated 30 
years. 

Minimal required for estimated 30 years. 

Reduction of Mobility, Toxicity, or Volume through Treatment 
Amount Destroyed or Treated None Excavated surface soil is disposed of 

off-site.  Remaining contaminants may 
naturally attenuate over time.  Capping is 

for containment only. 

Organic compound removal is about 90%.  
Arsenic and TPH in surface soil would be 

excavated and disposed of off-site.  
Capping is for containment only. 

All impacted soil exceeding PRGs is 
excavated and disposed.  Removal 

efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by excavation and 
capping.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Mobility reduced by excavation and 
capping.  Toxicity is reduced by treatment 

and natural attenuation. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 
Irreversibility of Treatment Natural attenuation is an 

irreversible process. 
Off-site TSDF treatment and natural 

attenuation are irreversible processes. 
Off-site TSDF treatment, soil venting and 

natural attenuation are irreversible 
processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of 
Residuals Remaining after 
Treatment 

All residuals of inorganics left 
from natural attenuation. 

Minor inorganic and organic residuals 
remain above industrial action levels in 

subsurface soil. 

Residuals of inorganics left from soil 
venting and natural attenuation remain 

above industrial action levels. 

No residuals remain above action levels. 
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Criteria Alternative S30-1 
No Action 

Alternative S30-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S30-3 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, Soil 
Venting and LUCs) 

Alternative S30-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Short-Term Effectiveness 
Community Protection During 
Implementation 

Not applicable Temporary increase in dust emissions 
through excavation of surface soils and 

soil cover installation can be controlled by 
proper construction techniques. 

Temporary increase in dust emissions 
during installation of soil venting system.  
Excavation of soils and capping can be 

controlled by proper construction 
techniques. 

Temporary increases in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation 

Not applicable Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 
Environmental Impacts Continued impact from existing 

conditions. 
Excavation of surface soils and capping 
installation can generate impacted soil, 

runoff, and fugitive dust. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Time a Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved 

Estimated at 30 years. Estimated at 1 year. Estimated at 2 years. Estimated at 1 year. 

Implementability 
Ability to Construct and 
Operate the Technology 

Not applicable Many contractors available to provide UST 
removal, soil excavation, and capping.  

Fewer contractors accept impacted soil for 
disposal. 

Many contractors available to construct 
and operate soil venting system, UST 
removal, soil excavation, and capping.  

Fewer contractors accept impacted soil for 
disposal. 

Many contractors available to provide UST 
removal and soil excavation.  Fewer 
contractors accept impacted soil for 

disposal. 

Reliability of Technology Not applicable LUCs are reliable for restricting soil access 
immediately after implementation.  The soil 

cover is reliable upon construction 
completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

venting is a reliable technology for treating 
organic contaminants.  The soil cover is 
reliable upon construction completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required 

Easily implementable Implementable Implementable Implementable 
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Criteria Alternative S30-1 
No Action 

Alternative S30-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S30-3 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, Soil 
Venting and LUCs) 

Alternative S30-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Ability to Monitor Effectiveness Not applicable Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation. 

Monitoring indicates excavation 
effectiveness and removal of contaminated 

areas. 

Permitting Requirements Not applicable Transportation and Disposal Permit will be 
required. 

Transportation and Disposal Permit will be 
required.  Permit for air emissions may be 

required. 

Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies 

Not applicable All permits and/or permit modifications are 
obtainable. 

All permits and/or permit modifications are 
obtainable. 

All permits and/or permit modifications are 
obtainable. 

Availability of Services and 
Capabilities 

Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials 

Not applicable Readily available Available Readily Available 

Costb 
Capital Costs $0 $129,063 $199,304 $623,656 
Short-Term O&M  $0 $0 $39,539 $0 
Long-Term O&M     

5-Year Review $7,375 $7,375 $7,375 $7,375 
Land-Use Controls $0 $3,092 $3,092 $2,839 

Total Project Present Worth 
Cost $18,008 $189,635 $365,566 $680,746 

 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency.  Present worth cost details are provided in Appendix E. 
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Magnitude of Residual Risks 

 

Alternative S30-4 would provide a higher level of long-term effectiveness and permanence than 

Alternatives S30-2 and S30-3 by providing active removal of all soil within Site 30 exceeding PRGs, 

thereby reducing residual risk from impacted soil left at the site.  Alternative S30-4 would minimize all 

residual risks to acceptable levels to receptors as well as to provide long-term reliability through the 

physical removal and off-base disposal of impacted soil and UST removal.  Alternative S30-3 would 

provide a higher level of long-term effectiveness and permanence than Alternative S30-2 due to the in 

situ treatment of the TPH-impacted soil.  Alternative S30-2 would include removal of the USTs and 

surface-impacted soil and provide containment for any remaining constituents.  No alternative, except No 

Action, for Site 30 would produce or leave residuals requiring treatment and/or disposal posing any future 

potential risk to the environment.  Even though no ecological impact is expected, it is not known what 

long-term effects to the environment may occur.  Alternatives S30-2 and S30-3 would leave some 

contaminants untreated; thus, the effectiveness for residual risk reduction would be low.  Evaluation, 

modeling, and sampling would be required to determine residual risk reduction by Alternatives S30-2 and 

S30-3.  Alternative S30-2 would require long-term management.  All alternatives would require 5-year 

reviews for as long as risk from exposure remains. 

 

Adequacy and Reliability of Controls 

 

All alternatives (except No Action) would be adequate and reliable in controlling exposure to any residuals 

that may remain at the site.  Alternative S30-4 would permanently remove the source of risk and, 

therefore, would require no future controls to prevent exposure for industrial use.  Alternative S30-4 would 

provide the highest level of reliability and lowest level of future maintenance of controls because of the 

removal and off-base disposal of all of the impacted soil and the USTs.  Alternatives S30-2 and S30-3 

would involve the use of a soil cover, which is adequate and reliable in controlling exposure to any 

remaining constituents.  Because Alternatives S30-2 and S30-3 would reduce the risks through 

containment, future maintenance and monitoring of the soil cover would be required.  Alternative S30-3 

would rely on enhanced biodegradation of subsurface organic contaminants and would only require 

controls for inorganics once the treatment is complete. 
 

Table 5-9 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 30 alternative. 
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5.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 
 

This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 

Alternative S30-4 would permanently and significantly reduce the mobility of chemical constituents to the 

highest level of the alternatives evaluated for Site 30.  Alternative S30-4 would be considered a 

permanent remedy and is designed to provide the greatest reduction of risk through removal and off-base 

disposal.  No COCs at concentrations greater than PRGs would remain at the site under Alternative 

S30-4.  Alternatives S30-2 and S30-3 would both reduce the mobility of impacted soil through 

containment but only S30-3 would provide active treatment of remaining soils to reduce toxicity and 

volume.  Alternatives S30-2 and S30-3 would remove the COCs present in surface soils at concentrations 

greater than PRGs.  Alternative S30-3 would decrease toxicity through treatment of the organics.  All the 

alternatives (except No Action) would include removal of the USTs.  The concentrations of residual toxic 

constituents may eventually be reduced through natural attenuation.  Neither of the alternatives would 

produce any residuals from treatment (e.g., sludges or soil-washing solutions).   

 

Table 5-9 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 30 alternative. 

 
5.5.5 Short-Term Effectiveness 
 

This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 

More complex and involved alternatives, such as Alternatives S30-2 through S30-4, would take 

progressively longer to protect human health because of the time needed for UST removal and soil 

treatment, excavation, and capping.  Alternatives S30-2 and S30-4 have an estimated remedial time to 

reach objectives of less than 1 year.  Alternative S30-3 has an estimated time to reach the objective of 

3 years. Alternatives S30-2 through S30-4 would create short-term risks of worker exposure and the 

potential of fugitive dust during excavation, transportation, and/or soil cover construction.  These risks 

appear manageable using appropriate engineering and construction management controls.  The 

environmental impacts (e.g., fugitive dust and runoff) are expected to be minimal during implementation 

of all alternatives.  Engineering controls would minimize any environmental impacts.  Table 5-9 provides a 
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summary of the comparative evaluation of the short-term effectiveness, including construction time, 

remedial time to completion, community protection during implementation, and worker protection during 

implementation, of each Site 30 alternative. 

 
5.5.6 Implementability 
 

This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 

All the alternatives would be easily implementable.  Alternatives S30-2 through S30-4 may require 

Federal, state, or local permits because they include excavation, transportation, and off-base disposal of 

impacted USTs and soils.  In addition, any alternative involving phased construction would require 

appropriate integrated scheduling of any required permits and construction.  Alternatives S30-2 through 

S30-4 would require coordination with other agencies for LUCs and any required permitting.  All remedial 

technologies are proven and reliable. 

 

Future remedial actions would be easily implementable for Alternative S30-4 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternatives S30-2 and S30-3. 
 
Alternatives S30-2 and S30-3 would require monitoring of the soil cover for erosion and potential 

exposure.  Alternative S30-4 would not require any long-term monitoring once the remediation is 

complete.  In addition, monitoring for inhalation of fugitive dust would be performed during construction to 

protect workers and determine appropriate PPE.  Exposure from dermal contact and ingestion of soil 

during construction would be minimized by use of appropriate PPE. 
 

Alternatives S30-2 through S30-4 would require the use of a TSDF or landfill or its services for excavated 

impacted soils.  TSDFs are available and have sufficient capacity to meet the requirements of all 

alternatives.  Equipment, specialists, and materials for all alternatives are readily available. 
 

Table 5-9 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 

services and capacities; and availability of equipment, specialists, and materials, for each Site 30 

alternative. 
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5.5.7 Cost 
 

This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 

 

The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  Alternative S30-4 has the highest cost, followed by Alternatives S30-3 and 

S30-2, respectively.  Table 5-9 provides the capital, short- and long-term O&M, and total project present 

worth costs for each Site 30 alternative.  Detailed cost estimates are provided in Appendix E. 

 
5.5.8 State Acceptance 
 

The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments and Navy responses to the comments are provided in Appendix F. 

 
5.5.9 Community Acceptance 
 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS Report and the Proposed Plan for Site 30. 
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6.0 SITE 32 - NORTH FIELD MAINTENANCE HANGAR 
 

 

Site 32 is located at the North Field Maintenance Hangar, Building 1424 (see Figure 1-1).  The site includes 

Building 1424, the adjacent wash rack area, and the location of the abandoned waste oil tanks east of 

Building 1424.   

 

The North Field Maintenance Hangar was constructed in the mid-1940s to support maintenance service to 

training aircraft.  Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.  

These activities generated waste stripping compounds, cleaning solvents, paint wastes, alkaline cleaners, 

detergents, oil, and hydraulic fluids.  Before Aircraft Intermediate Maintenance Department activities began, 

aircraft maintenance wastes from Hangar 1424 were reportedly sent to base landfills; however, spills and 

uncontrolled disposal of solvents at or near the sites of generation were common occurrences in the 1940s 

and 1950s. 

 

Oil changes were routinely performed on the fixed-wing aircraft as part of the normal maintenance activities.  

The waste oil was reportedly poured into the underground waste oil tanks located adjacent to the wash rack 

area until the tanks were abandoned in the 1980s.  The waste oil was removed from the tanks by a 

contractor for off-base disposal. 

 
Other wastes generated by maintenance activities included mineral spirits, MEK, hydraulic fluids, APU 

thinner, and paint strippers.  Contaminated fuel obtained during the collection of fuel samples was placed 

in a line shack tank or in 55-gallon drums.  The fuel was routinely collected by the fuels contractor and 

hauled to the Firefighter Training Area for use in fire drills.  A summary of the estimated quantities and 

ultimate disposition of these wastes is presented in the Initial Assessment Study (IAS) (Envirodyne 

Engineers, 1985). 

 

Fixed-wing aircraft are still washed at the wash rack area located east of Building 1424.  Aircraft washing 

is performed on each aircraft on a 14-day cycle.  The aircraft cleaning solution (detergent/soap) is 

consumed at a rate of about 4,200 gallons/year.  Before approximately 1972, the wastewater from this 

operation was discharged to the storm sewer.  Subsequently the wash rack was disconnected from the 

storm sewer and connected to the sanitary sewer system, allowing the wastewater to be treated at the 

sewage treatment plant.   

 

The remedial investigation for Site 32 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   
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6.1 ENVIRONMENTAL CONDITIONS 
 
6.1.1 Nature and Extent of Contamination 
 

The source of chemicals in the surface and subsurface soils at Site 32 can be attributed to aircraft 

maintenance activities at the North Field Hangar, the former waste oil tanks, and aircraft cleaning at the 

wash rack area located on the east side of the hangar.  Chemicals detected in the surface and 

subsurface soils include VOCs, SVOCs, and inorganics.  Pesticides/PCBs were detected in surface soils 

but not in subsurface soils. 

 

Samples collected from the wash rack area contained the highest number of VOCs and SVOCs at 

Site 32.  The concentrations of VOCs and SVOCs were also highest in the vicinity of the wash rack.  The 

majority of the VOC contamination was located within 20 feet bgs.  The deepest detection of VOCs in the 

wash rack area was acetone at a depth of 97 feet bgs at 32SB5.  The deepest detection of VOC analytes 

other than acetone or 2-butanone in the area of the wash rack was 30 to 32 feet bgs at 32SB7. 

 

Organic compounds were also detected at soil borings 32SB16 near the sanitary sewer and at 32SB17.  

The deepest detection of VOCs outside the wash rack area was acetone at 90 to 92 feet bgs at 32SB14.  

Low levels of several VOCs were detected at 85 to 87 feet bgs at 32SB16 located along the sanitary 

sewer line.  Because few compounds were detected in the higher soil samples, the detection of these 

compounds may be the result of volatilization of VOCs into the vadose zone from dissolved constituents 

in perched groundwater at a depth of approximately 87 feet bgs encountered in 32SB16 and 32SB17. 

 

SVOCs were detected almost exclusively around the wash rack area in the surface and subsurface soil.  

Soil boring 32SB07 contained the highest number of SVOC analytes, while WR-SB01 contained two 

analytes at their highest concentrations in the subsurface soils.  The only analyte detected outside the 

wash rack was bis(2-ethylhexyl)phthalate.  The deepest sample to exhibit SVOCs was at 95 to 97 feet 

bgs at 32SB05.   

 

Pesticide/PCB compounds are confined to the surface soil at 32SB06 and 32SB07.  Inorganic analytes 

were infrequently detected above background. 

 

6.1.2 Risk Assessment Results 
 

Two separate risk evaluations were conducted for Site 32 during the RI (Tetra Tech NUS, 1999).  The first 

risk evaluation considered the concrete pads remain in place and the second risk assessment considered 

the hypothetical removal of the concrete pads overlying the contaminated soil.  It is unlikely that the 

concrete pads will be removed from Site 32, but if they were removed, it is likely clean fill would be used 
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to replace the concrete.  Risk assessment results from the RI (Tetra Tech NUS, 1999) are presented for 

surface soil and subsurface soil, assuming the concrete remains in place and for the hypothetical future 

conditions, assuming concrete is removed. 

 

Surface Soil: Assuming Concrete Remains in Place 
 
The concentrations of six analytes (aluminum, antimony, arsenic, iron, TPH, and vanadium) exceeded 

site–specific background concentrations and either USEPA Region III RBCs or Florida SCTLs for direct 

soil exposure (residential).  These analytes were selected as COPCs and were used to evaluate the 

human health risk associated with the surface soil at Site 32, assuming the existing concrete pavement 

was removed (Table 6-1).  
 

TABLE 6-1 
 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Chemicals of Potential Concern Surface Soil Subsurface Soil 
Aluminum   
Antimony   
Arsenic   
Iron   
Vanadium   
TPH   

 
The RME cancer risk was 7.5 x 10-7 for the older child trespasser, 1.2 x 10-6 for the adult trespasser, 

3.4 x 10-6 for the occupational worker, 5.2 x 10-7 for the maintenance worker, 6.5 x 10-8 for the 

construction worker, and 1.9 x 10-5 for the on-site resident (child/adult). The RME cancer risk for the older 

child trespasser, the maintenance worker, and the construction worker were less than both the USEPA 

and FDEP target risks.  The RME cancer risk for the adult trespasser, the occupational worker, and the 

on-site resident (child/adult) exceeded the FDEP target risk of 1 x 10-6, but were within the USEPA 

acceptable range of 1 x 10-4 to 1 x 10-6.  Arsenic is the carcinogenic risk driver.   

 

The RME noncancer risks were below the USEPA and FDEP target HI of 1.0 for all receptors. 

 

Subsurface Soil: Assuming Concrete Remains in Place 
 

No chemicals were detected in subsurface soil (2-15 bgs) exceeding site–specific background 

concentrations and either USEPA Region III RBCs or Florida SCTLs for direct soil exposure 

(industrial/commercial) in the RI.  However, TPH is present in subsurface soil, deeper than 15 feet bgs, at 

sample location 32SB07 at concentrations exceeding USEPA Region III RBCs or SCTLs.  Therefore, 

TPH is shown as a COPC in Table 6-1.  A human health risk assessment was not performed for the 
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subsurface soil at Site 32 because no chemicals exceeding USEPA or Florida screening criteria were 

present within the normal 2-15 feet bgs construction depth evaluated for human health risk assessments. 
 
Ecological: Assuming Concrete Remains in Place 
 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 32 is limited and of poor quality since the site is 

almost entirely covered by concrete and buildings.  The area is surrounded by intensive development 

except for some turfgrass to the north of the site.  As a result of the heavy human activity and vehicle and 

aircraft noise, terrestrial wildlife is deterred from using the site.  Although some types of wildlife can 

become accustomed to heavy human activity, no habitat is present on or near the site to attract anything 

but an occasional transient songbird or small mammal.  Reduction in growth, survival, and reproduction of 

small mammal and bird populations at or near the site is not expected.  Based on this information, 

potential risks to ecological receptors appear to be acceptable. 
 
Hypothetical Future Conditions Assuming Concrete Removal at Site 32 
 
Although it is unlikely the concrete will be removed from Site 32 in the future, exposure to soil beneath the 

concrete was evaluated as surface soil.  The following conclusions were drawn based on this scenario. 
 

• The COPCs in surface soil do not pose unacceptable carcinogenic risk to the evaluated 

receptors, according to the USEPA acceptable risk range of 10-4 to 10-6. 
 
• According to the FDEP acceptable risk of 10-6, the COPCs in surface soil at Site 32 pose 

unacceptable RME carcinogenic risks for the adult trespasser, occupational worker, and on-site 

resident (adult/child).  The CTE carcinogenic risk was acceptable for all Site 32 receptors.  HIs for 

all Site 32 receptors were less than 1.0 for the RME case.  
 
• Arsenic is the carcinogenic risk driver for Site 32.   
 
• TPH is a noncarcinogenic risk driver for the child resident and for the adult resident at Site 32.  

The RME noncarcinogenic risk for the child receptor was 6.0 at Site 32; the CTE noncarcinogenic 

risk for this receptor was 1.9 at Site 32.  The RME noncarcinogenic risk for the adult resident was 

1.1 at Site 32, but the CTE noncarcinogenic risk for the receptor was 0.24.  For all other receptors 

the TPH HI did not exceed unity.   
 
6.2 REMEDIAL ACTION OBJECTIVES 
 
The objectives and goals for remedial actions at Site 30 provide the basis for selecting RAOs and 

identifying remedial technologies to address unacceptable human health risks associated with direct 

exposure to surface and subsurface soil contamination at the sites.  RAOs addressing groundwater and 

leaching to groundwater will be addressed in the FS for Site 40, Basewide Groundwater.   
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To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 

presented in this section is used to identify and evaluate appropriate remedial technologies for Site 32 

(Section 6.3). 

 

6.2.1 Applicable or Relevant and Appropriate Requirements 
 
ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs.  A complete discussion of ARARs is provided in 

Section 2.2.1. 

 

6.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 

the receptors present at the site.  RAOs are identified for surface and subsurface soil and consider the 

results of the RI (discussed in Section 6.1), particularly the human health and ecological risk 

assessments, as well as the ARARs and TBCs identified in Table 2-2.  

 

For this FS, RAOs have been formulated based on the following criteria: 

 

• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on 

the current and anticipated future commercial/industrial use of the site. 

• State of Florida STCL. 

• USEPA Region III RBC values (commercial/industrial land use). 
 

The potential for the leaching of chemicals by rainwater from soils will be evaluated as part of Site 40, 

Basewide Groundwater.  The current and future use of the property at this site is industrial.  The current 

and future receptors are occupational and construction workers in direct contact with the soil.  Based on 

the current and future use receptors, three RAOs have been developed for Site 32.  

 

RAO 1:  To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils.    
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RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 

 

RAO 3:  To remove potential contamination sources (USTs), reducing future risks to human health and 

the environment. 

 

6.2.3 Preliminary Remediation Goals 
 

PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Section 2.2.3 provides the basis for the selection of PRGs. 

 

The PRG selection process is summarized below. 

 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 

2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 
 

Table 6-2 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 32.   

 

6.2.4 Chemicals Of Concern 
 

The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration that exceeds the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 6-3 shows the COC 

selections for Site 32. 

 

6.2.5 Areas and Volumes of Soil Requiring Remedial Action 
 
The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.  
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TABLE 6-2 
 

DETERMINATION OF PRGs AT SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Chemical of Potential 

Concern1 
Units 62-777, F.A.C. 

Commercial/ 
Industrial 

SCTL2 

USEPA 
Region III 
Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Antimony mg/kg 240 8200 240 N 8 240 4.4 240 
Iron mg/kg 480,000 61,00 61,000 N 8,832 61,000 18,110 61,000 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
TPH mg/kg 2,500  2,500 NA NA 2,500 NA 2,500 

 
1Combined list of all COPCs for Site 32.  
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C.  
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens).  
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen  
5Table 3-18, GIR, Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean detected concentration.  
*Chemical is not a health concern for the commercial/industrial exposure scenario.  
mg/kg – milligrams per kilogram 
NA – Not Applicable 
 



Rev. 1 
03/26/01 

R4707993 6-8 CTO-0028 

TABLE 6-3 
 

CHEMICAL OF CONCERN EVALUATION FOR SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Surface Soil 
 

Representative Concentration1 Chemical of 
Potential Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 21,900 -- 21,900 Maximum n<10 200,000 No 
Antimony mg/kg 6  6 Maximum n<10 240 No 
Arsenic mg/kg 2.8 -- 2.8 Maximum n<10 3.7 No 
Iron mg/kg 13,200 -- 13,200 Maximum n<10 61,000 No 
Vanadium mg/kg 36.8 -- 36.8 Maximum n<10 1,440 No 
TPH mg/kg 12,300 -- 12,300 Maximum n<10 2,500 Yes 
 
 
Subsurface Soil 

 
Representative Concentration1 Chemical of 

Potential Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

TPH mg/kg 2,650 -- 2,650 Maximum n<10 2,500 Yes 
 
1For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value 

was used in the calculation. 
2Statistics: Maximum value used since the sample size was <10 samples. 
  95% UCL of log-transformed data (95% UCL-T). 
mg/kg = milligrams per kilogram 
UCL = upper confidence limit 
UCL-T = UCL of log-transformed data 
N/A = not applicable 
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The only COC at Site 32 is TPH in both the surface soil and the subsurface soil (Figure 6-1).  Two of the 

22 sample locations have TPH concentrations exceeding the PRG.  Those two samples locations are in 

the area of the four abandoned USTs.   

 

Sample 32SB06 had a TPH concentration of 12,300 mg/kg (PRG = 2,500 mg/kg) in the surface soil.  No 

TPH was detected above the PRG in any of the deeper samples collected at 32SB06, which start at 

5 feet bgs. 

 

Sample 32SB07 had a TPH concentration of 7,180 mg/kg (PRG = 2,500 mg/kg) in the surface 

soil, 2,580 mg/kg in the sample collected at 15-17 feet bgs, and 2,650 mg/kg in the sample collected at 

30-32 feet bgs.  No samples were collected at 32SB07 deeper than 32 feet bgs. 

 

Areas and Volumes 

 

The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 

area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 6-4. 

 

Samples 32SB06 and 32SB07 are approximately 20 feet apart and both have TPH impact above the 

PRG in the surface soil; therefore, they were considered as one impact area. The area including those 

two sample locations is estimated to be a 70 ft x 30 ft rectangle (or 2,100 ft2) (see Figure 6-1).  Sample 

32SB06 did not have any TPH impact above the PRG in the deeper samples starting at 5 feet bgs, so the 

surface impact was estimated to extend to 4 feet bgs.  The estimated volume of TPH-impacted surface 

soil for this impact area is 311 yd3. 

 

Sample 32SB06 did not have any TPH impact above the PRG in the deeper samples starting at 5 feet 

bgs.  Sample 32SB07 also has TPH impact in the subsurface soil to a depth of 32 feet bgs.  Therefore, 

subsurface impact is considered localized (15-ft radius or 707 ft2) at 32SB07.  There were no deeper 

samples collected at this location, so the depth of impact was estimated at an additional 5 feet bgs (not 

including the 4 vertical feet of impact estimated in the paragraph above).  The estimated volume of 

TPH-impacted subsurface soil for 32SB07 is 864 yd3.   

 

Summary 
 
The Site 32 total estimated volume of contaminated surface soil is 156 yd3 and 1,019 yd3 of subsurface 

soil for a combined total of 1,175 yd3.  All of the contaminated surface and subsurface soil is presently 





 

 

R
4707993 

6-11 
C

TO
-0028 

TABLE 6-4 
 

VOLUME OF SOIL EXCEEDING PRGS AT SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
 Contaminated Surface Soila Contaminated Subsurface 

Soilb 
Uncontaminated 

Soil 
Concrete Covered Building Covered

Location Description   Excavationc Soild Soile 
  radiusf area vol radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) (ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

32SB06 TPH – 12,300 @ 0-2 26 2,100 156 26 2,100 155 0 2,100* 311* 0 0 
32SB07 TPH – 7,180 @ 0-2 

 TPH – 2,580 @ 15-17 
 TPH-2,650 @ 30-32 

0 0 0 15 707* 864 0 707* 864 0 0 

Total Site 32   2,100  156  2,100 1,019    0 2,100 1,175    0    0 

 
 

a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius 
* Overlapping areas 
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covered by concrete/asphalt.  Prior to beginning remedial action, soil samples should be collected and 

analyzed for the COCs at each location with soil exceeding PRGs to confirm the estimated volume of 

impacted soil. 

 

6.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 
 
The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 6.2. 

 
The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   

 
6.3.1 General Response Actions 
 
GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 

 
The only COC at Site 32 is TPH.  Soil contamination extends from the surface to a depth of approximately 

37 feet bgs.  The total estimated volume of contaminated soil is 1,175 yd3. 

 
The following GRAs apply to contaminated soil at Site 32. 

 

• No action 

• Limited action 

• Containment 

• Treatment 

• Removal 

• Disposal 
 
Soil GRAs are discussed in Appendix C. 

 
6.3.2 Identification and Screening of Remedial Technologies  
 
The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing RAOs identified for Site 32.  Each technology is then screened based on site- and waste-

limiting characteristics.  See Section 2.3.2 for additional information. 
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Table 6-5 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 32.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 6-6 summarizes the 

technologies/process options passing the screening criteria.  Table 6-6 also shows the RPO selected for 

alternative evaluations.  The RPOs are assembled into remedial alternatives in Section 6.3.4. 

 
6.3.3 Alternative Range Development 
 
CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated.  The range of alternatives 

developed for soil remediation is presented in Table 6-7, and Section 2.3.3 provides a discussion of the 

range of alternatives. 

 
6.3.4 Assembly of Soil Alternatives 
 
Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 

55 FR 8846, March 8, 1990] and are summarized in Section 2.3.4. 
 
The COCs for Site 32 are organic (TPH) from the surface down to approximately 37 feet bgs.  In addition, 

all alternatives (except No Action) include removal of the USTs because they are a potential future source 

of contamination.  Four soil alternatives are assembled into the appropriate alternative types for this site, 

which are listed in Table 6-8.   

 
Site 32 alternatives S32-1, S32-2, and S32-4 contain the same RPOs (with the addition of the removal of 

the USTs) as Site 3 alternatives S3-1, S3-2, and S3-3, respectively.  Alternative S32-3 contains the same 

RPOs as Site 4 alternative S4-3.  Refer to the discussion in Sections 2.3.4 and 3.3.4 for a brief 

description of these alternatives. 

 
6.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 
 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives,  soil  remedial  alternatives  are  assessed  against  the  nine  evaluation  criteria  outlined  in  
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TABLE 6-5 
 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 32 

 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 2 

 
General Response 

Action Remedial Technology Process Option Description Screening Result 

No action No action None No remedial actions taken.  Five-year reviews would be required. Retained1 
Limited action LUCs LUCs LUCs for property in the area of soil contamination would include 

restrictions on excavation/construction and future land use.  LUCs 
include access controls (e.g., fences, security guards, warning signs, 
etc.), institutional controls (e.g., public advisories, Base Master Plan 
notations, etc.), and site monitoring to ensure compliance with the 
provisions of the LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote vegetation. Retained 
Clay capping Use of compacted clay over areas of contamination to reduce 

infiltration and provide a physical barrier. 
Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Aerobic In situ degradation of organics using microorganisms in an oxygen-
enriched environment. Would be used in combination with 
bioventing/soil venting. 

Retained Biological 

Anaerobic In situ degradation of organics using microorganisms in an oxygen-
deficient environment. 

Eliminated2 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated3 

Vapor 
extraction/bioventing/ 
soil venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Retained4 

Steam stripping A drilling and steam dispensing system injects steam and hot air into 
soil to remove volatile organic contaminants.  Organics are collected 
at the surface for treatment. 

Eliminated5 

Treatment 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media to 
immobilize contaminants. 

Eliminated6 

 Thermal Vitrification Immobilization of organic contaminants using electrically generated 
heat by electrodes to convert soils to a glass/crystalline product.  
High temperatures destroy organics through pyrolysis and 
combustion. 

Eliminated7 
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TABLE 6-5 
 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 32 

 
NAS WHITING FIELD, 

MILTON, FLORIDA 
 

PAGE 2 OF 2 
 

General Response 
Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated8 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated8 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated8 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for this site; however, it will be retained as a baseline consideration.  
2Anaerobic biodegradation is not suitable for treating TPH.  
3Soil flushing is not effective for TPH.  
4Vapor extraction is not suitable for nonvolatile organics such as TPH.  Bioventing/soil venting would be suitable.  
5Steam stripping has limited effectiveness on the TPH.  
6Solidification is not effective at decreasing the mobility of TPH.  
7The use of vitrification would severely limit potential futures uses.  
8On-site landfills are not a viable option at Site 32 due to the groundwater beneath the site. 
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TABLE 6-6 
 

SOIL TECHNOLOGIES AND PROCESS OPTIONS PASSING PRELIMINARY SCREENING 
FOR SITE 32 

 
NAS WHITING FIELD, 

MILTON, FLORIDA 
 

General Response 
Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Limited action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Treatment Physical/chemical Bioventing/Soil Venting Bioventing/Soil Venting 
Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology  

 
TABLE 6-7 

 
RANGE OF ALTERNATIVES FOR SITE 32 

 
NAS WHITING FIELD, 

MILTON, FLORIDA  
Alternative Type 

No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment – Eliminates or Minimizes Long-Term Management 
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TABLE 6-8 
 

SITE 32 SOIL REMEDIAL ALTERNATIVES 
 

NAS WHITING FIELD, 
MILTON, FLORIDA 

 

Alternative Number Alternative Type 
Representative Process 
Options Combined Into 

Alternatives 

Alternative Description 

Alternative S32-1 No Action None • Five-year Reviews. 
Alternative S32-2 
UST Removal, 
Surface Soil 
(exceeding PRGs) 
Removal, and LUCs 

Source Removal, 
Containment/Limited Action 
– No or Limited Treatment 

LUCs, Remove USTs, 
Excavation, Disposal, Soil 
Cover 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface soil adjacent to 32SB06 and 
32SB07. 

• Excavate and remove USTs. 
• Excavation/disposal of surface soil (0-2 feet 

bgs) exceeding PRGs at 32SB06 and 
32SB07. 

• Backfill excavation with clean fill. 
• Replace concrete cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S32-3 
UST Removal, Soil 
Venting, and LUCs 

Source Removal, 
Containment/Limited/ 
Treatment Action – 
Treatment 

LUCs, Remove USTs, In-Situ 
Soil Venting 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface soil adjacent to 32SB06 and 
32SB07. 

• Excavate and remove USTs. 
• Replace concrete cover. 
• Install and operate an in situ soil venting 

system for subsurface soil at locations 
32SB06 and 32SB07. 

• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S32-4 
UST Removal, 
Surface and 
Subsurface Soil 
(exceeding PRGs) 
Removal, and LUCs 

Treatment/Bulk Removal – 
Minimizes Long-Term 
Management 

LUCs, Remove USTs, Bulk 
Excavation, Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of 

surface and subsurface soil adjacent to 
32SB06 and 32SB07. 

• Excavate and remove USTs. 
• Demolition and removal/disposal of asphalt 

and concrete pavement. 
• Excavation/disposal of surface and 

subsurface soil exceeding PRGs at 
32SB06 and 32SB07. 

• Backfill excavation with clean fill. 
• Replacement of asphalt or concrete 

pavement. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

 
USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 
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protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 

 

6.4.1 Site 32 Alternatives 
 

The four alternatives for Site 32 represent a range of actions including no action, source removal and 

containment/limited action addressing principal threats, and aggressive actions eliminating or minimizing 

the need for long-term management.  The four alternatives providing a range of treatment options for 

Site 32 are listed below. 

 

• Alternative S32-1: No Action 

• Alternative S32-2: UST Removal, Surface Soil (exceeding PRGs) Removal, and LUCs 

• Alternative S32-3: UST Removal, Soil Venting, and LUCs 

• Alternative S32-4: UST Removal, Surface and Subsurface Soil (exceeding PRGs) Removal, 

and LUCs 
 

6.4.1.1 Alternative S32-1: No Action 
 

6.4.1.1.1 Description 

 

In an FS the No Action alternative is typically considered to serve as a baseline consideration or to 

address sites that do not require any active remediation.  The No Action alternative assumes that no 

remedial action would occur and establishes a basis for comparison with the other alternatives.  No 

remedial action, treatment, LUCs, or monitoring of conditions would remain or be implemented under the 

No Action alternative. Natural attenuation, involving natural processes such as dilution, adsorption, and 

chemical reaction within the subsurface materials, would be expected to occur over long periods of time, 

but would not be documented. 

 

Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on-site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 
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6.4.1.1.2 Assessment 
 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 

 

Compliance with ARARs 
 

On the basis of protecting human health and the environment, Alternative S32-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

Alternative S32-1 would provide no long-term effectiveness or permanence for Site 32.  TPH would pose 

a continuing risk to human health.  The magnitude of and potential for residual risk within Site 32 would 

be relatively unchanged by the No Action alternative.  This alternative offers no reduction in risk except 

over a long period of time as the constituents leach, migrate, and attenuate.  The adequacy and reliability 

of controls component is not applicable for Alternative S32-1 because no construction, installation, or 

equipment is associated with the alternative.  The No Action alternative would not include provisions for 

long-term monitoring.  A 5-year review would be required, however, to assess the degree of remaining 

risk. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

The mobility, toxicity, and volume of constituents in Site 32 would not change significantly and the risk 

posed to human health and the environment would be expected to continue because Alternative S32-1 

involves no action.  Natural attenuation involves natural subsurface processes such as dilution, 

volatilization, biodegradation, adsorption, and chemical reactions within the subsurface materials; 

however, it would not be expected to reduce constituent concentrations within the site at rates consistent 

with remedial objectives. 

 

The target constituent for natural attenuation is TPH.  The processes of natural attenuation and natural 

biodegradation can provide irreversible treatment.   
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Short-Term Effectiveness 
 

The No Action alternative would provide no short-term effectiveness or short-term risks during 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 

no implementation time associated with the No Action alternative.  The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 

 

Implementability 
 

No technical implementability issues exist because no remedial action would occur.  There is no need to 

coordinate with other agencies or acquire permits.  Services or materials are not required.  Future actions, 

if needed, would not be hindered by the No Action alternative. 

 
Cost 
 
The only cost associated with the No Action alternative is the cost for 5-year reviews because no 

remedial action will occur.  The estimated present worth total project cost is $18,008 including $7,375 for 

5-year reviews.  Appendix E presents the estimated cost for implementing this alternative. 

 
6.4.1.2 Alternative S32-2:  UST Removal, Surface Soil (exceeding PRGs) Removal, and LUCs 
 
6.4.1.2.1 Description 

 

Alternative S32-2 would address the principal threats through removal of the USTs, implementation of 

LUCs, surface soil excavation, and off-base disposal.  LUCs are described in Appendix C.   
 
The USTs would be removed along with an estimated 40-60 yd3 of contaminated soil. Impacted surface 

soil (to a depth of 2 feet bgs) exceeding PRGs would only be excavated in the tank pit area, since 

concrete or asphalt covers the rest of the site and serves as a barrier to prevent humans from contacting 

the soil exceeding PRGs.  Because impacted soil exists below the depth of the USTs being removed, the 

excavated area would be backfilled with clean, native backfill material, compacted, and the concrete 

surface replaced to create a barrier.  Site inspections and long-term maintenance would be required for 

this area.  Disposal in an off-base TSDF and/or landfill would be used for the soil excavated from Site 32.  

Some pretreatment of the excavated soil may be necessary to meet LDRs and would be provided by the 

TSDF, if required.   
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6.4.1.2.2 Assessment 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 
Alternative S32-2 would provide protection to human health and the environment by minimizing all 

exposure pathways through the removal of the USTs and impacted surface soil (UST tank pit area) 

restricting access to remaining impacted soil by LUCs, and installing a concrete/asphalt barrier.  

Immediate risk from potential exposure during maintenance activities would be reduced by the removal of 

impacted surface soil and the USTs and their subsequent off-base disposal.  LUCs are partially effective 

in the protection of human health.  The concrete/asphalt barrier would protect humans and the 

environment by containment.  There would be no significant risks to human health or the environment 

during implementation of Alternative S32-2 if normal dust-control procedures are conducted and direct 

worker contact with impacted materials is minimized; therefore, overall protection of human health and 

environmental resources both on and off base is high. 

 

Compliance with ARARs 
 

All ARARs applying to source control and reducing risk to humans would be satisfied by Alternative S32-2 

if confirmational sampling and analyses determine source areas greater than 2 feet bgs are stable and 

relatively stationary.  Alternative S32-2 would satisfy chemical- and action-specific ARARs and TBCs for 

achieving remedial objectives including the State of Florida SCTLs by elimination of exposure pathways; 

however, any excavated soil may require pretreatment to meet LDRs which would be provided by the 

TSDF, if required.  Although containment (e.g., soil cover, concrete, asphalt) is not an active remedial 

process, exposure to the constituents would be prevented.  Removal of USTs would minimize a potential 

source of contamination.  Constituent exposure and chemical-specific ARARs and TBCs for workers and 

the public would define the degree of worker protection and emission control required during 

implementation of Alternative S32-2. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S32-2 would be low since 

contaminants are not treated.  However, excavation, disposal, and containment provides long-term 

effectiveness and permanence in minimizing exposure pathways, assuming the concrete barrier is 

maintained above contamination areas.  Removal of the USTs, a potential source, prevents future soil 
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contamination and for this reason lends to the overall long-term effectiveness and permanence of the 

remedy.  The magnitude and potential of residual risk would be unchanged for on-base receptors, but the 

exposure pathways would be minimized as long as LUCs and containment barriers remain in place.  The 

magnitude of constituent concentrations would be reduced as a result of UST removal, soil excavation, 

off-base disposal, and natural attenuation.  Five-year reviews would be required to assess the 

effectiveness of excavation of USTs and surface soils, the effectiveness of containment to contain 

remaining organic constituents, and the degree of natural attenuation that has taken place. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to impacted soils.  The design 

life expectancy for the Site 32 concrete barrier would be 20 to 30 years.  Long-term management would 

consist of LUCs and would be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 

Excavation and off-base disposal of impacted surface soils would reduce mobility of constituents by 

physically moving the constituents from the site to a permitted TSDF.  Containment would also reduce the 

mobility of organic constituents posing a risk through fugitive dust.  Excavation and disposal of surface 

soil and containment of subsurface soil utilizing a soil cover would minimize exposure pathways, but 

reduction of the concentrations of the remaining constituents would rely on natural attenuation.  Toxicity 

of excavated soils may be reduced through treatment in an off-base TSDF before land disposal.  This 

alternative would provide a low degree of irreversible treatment through natural attenuation processes, 

but would significantly reduce the mobility of the constituents by the excavation of impacted surface soils, 

off-base disposal, and the introduction of a concrete cover as a horizontal barrier.  Minor organic 

constituent residuals would remain above action levels after the implementation of Alternative S32-2.  The 

implementation and operation of Alternative S32-2 would produce no treatment residuals. 

 
Short-Term Effectiveness 
 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative 

S32-2 would be controllable and would result from UST removal; soil excavation, transportation, and off-

base disposal; construction of a concrete cover, and O&M of the remedial alternative.  Health and safety 

issues include dust control, runoff control, and proper decontamination procedures.  Construction time to 

implement Alternative S32-2 would be approximately 90 days.  A more detailed evaluation during design 

may identify (1) other components required for concrete cover material, (2) concurrent constructability of 

components, and (3) individual source area excavation and concrete cover construction details.  Minimal 

risk to the community would be expected from excavation and transportation of impacted soil during 

excavation and off-base disposal.  Alternative S32-2 would be effective in minimizing all exposure 
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pathways.  The time required to achieve remedial response objectives by minimizing all exposure 

pathways is estimated to be less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S32-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs, excavation of surface soils, and location of the concrete cover.  UST removal, 

surface soil excavation (UST removal area), and installation of the concrete cover at Site 32 would 

require clean, native backfill to replace excavated materials; heavy construction equipment; sufficient 

area for staging/maneuvering; and accommodation for underground utilities.  Excavation may be required 

around utilities.  Monitoring of the integrity of the concrete cover would also be required.  O&M activities 

would be of low intensity and may involve repairing the concrete and monitoring.  All components of 

Alternative S32-2 would be reliable in the protection of human health and the environment.  The need for 

future remedial actions would depend on the effectiveness of Alternative S32-2 in minimizing exposure 

pathways and on the reduction of constituent concentrations as a result of natural attenuation.  Future 

remedial actions would not be hindered by the implementation of Alternative S32-2; however, modification 

of LUCs and concrete cover removal/replacement may be required.  Coordination with regulatory 

agencies would be obtainable. 

 
Cost 
 
The estimated present worth total project cost is $125,135 including a capital cost of $68,044, $0 per year 

from short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.  

 
6.4.1.3 Alternative S32-3:  UST Removal, Soil Venting, and LUCs 
 
6.4.1.3.1 Description 

 
This alternative would minimize long-term management.  LUCs are described in Appendix C.  Areas 

surrounding sample locations 32SB06 and 32SB07 are to be treated using in situ soil venting (as 

described in Section 3.4.1.2.1).  This alternative would address principal threats through UST removal 

and in situ soil venting to promote volatilization and biodegradation of organic constituents and to reduce 

remediation time.  A description of in situ soil venting is provided in Section 3.2.3.1.  

 

The in situ soil venting system would treat a surface area of approximately 2,100 ft2 to a depth of 

approximately 37 feet bgs.  The conceptual design would consist of one well installed to a depth of 
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37 feet bgs with a vapor recovery system and gas phase carbon treatment.  The system would operate 

for approximately 3 years. 

 

6.4.1.3.2 Assessment 

 

Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 
Alternative S32-3 would provide protection of human health and the environment by minimizing all 

exposure pathways through UST removal and in situ treatment using soil venting.  The in situ treatment of 

all impacted soil containing TPH exceeding PRGs would reduce immediate and future risk from exposure.  

The reliability of soil venting would be high in the protection of human health and the environment 

because the source of risk is irreversibly treated in place.  There would be no significant risks to human 

health and the environment during implementation of Alternative S32-3 if normal dust control procedures 

are conducted, the discharge of the soil venting system is properly treated, and direct worker contact with 

impacted soils is minimized; therefore, for overall protection of human health and environmental 

resources both on and off base, Alternative S32-3 would provide a high level of protection. 

 
Compliance with ARARs 
 
All ARARs applying to source control and reducing the risk to human health would be satisfied by 

Alternative S32-3.  Over time Alternative S32-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives on base including the State of Florida SCTLs for organic 

compounds and LUCs would prevent unacceptable exposure to inorganics in surface and subsurface soil. 

Removal of USTs would minimize a potential source of contamination.  Constituent exposure and 

chemical-specific ARARs and TBCs for workers and the public would define the degree of worker 

protection and emission control required during implementation of Alternative S32-3. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 
The degree of long-term effectiveness and permanence of Alternative S32-3 in situ soil venting would be 

high assuming (1) all impacted surface soil is identified and (2) soil venting is successful in treating 

organic constituents.  Soil venting would enhance in situ biodegradation and provide long-term 

effectiveness.  Removal of the UST would lend to overall long-term effectiveness and permanence of the 

remedy because of the removal of a potential source of contamination.  Five-year reviews would be 

required to assess the effectiveness of soil venting in removing organic constituents from the soil. 
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The adequacy and reliability of LUCs would be sufficient to restrict access to remaining impacted soils.  

Existing fencing may require replacement and/or repair as a result of wear, weather damage, vehicular 

accidents, and/or vandalism.  Constituent concentrations and residual risks would decrease with the 

operation of the soil venting system and would continue to decrease after system operation has ceased 

because of the promotion of in situ biodegradation.  Long-term management would consist of LUCs and 

would be expected to last 30 years. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 
 
Soil venting would reduce the toxicity and volume of organic constituents through volatilization, 

biodegradation, and the removal of the constituents from the vadose zone under a vacuum.  Any carbon 

adsorption units used for soil venting offgas capture would require treatment to reduce the volume and 

ensure proper disposal of the adsorbed organic constituents.  Minor organic constituent residuals below 

action levels would remain after implementation and operation of Alternative S32-3; however, these 

residuals would naturally degrade over time through the promotion of in situ biodegradation provided by in 

situ soil venting. 

 
Short-Term Effectiveness 
 
The short-term risk to workers, on-base personnel, and the public from construction of Alternative S32-3 

would be controllable and would result from the removal of the USTs and the installation and operation of 

in situ soil venting.  Health and safety issues include dust control, emissions control, and proper 

decontamination procedures.  Air emissions from the soil venting system would be controlled through the 

use of carbon adsorption units, if necessary.  Construction time to implement Alternative S32-3 would be 

less than 1 year.  Minimal risk to the community would be expected from in situ soil venting system 

operation during Alternative S32-3 implementation.  The time required to achieve remedial response 

objectives is estimated to be less than 3 years. 

 
Implementability 
 
The RPOs associated with Alternative S32-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs.  In situ soil venting would require drilling, trenching, and treatment area construction.  

O&M activities associated with Alternative S32-3 would be of low intensity, involving periodic sampling 

and analysis of the soil venting system, O&M, offgas adsorption material handling and/or treatment, and 

monitoring.  All components of Alternative S32-3 would be reliable in the protection of human health and 

the environment.  The need for future remedial actions would depend on the effectiveness of Alternative 

S32-3 in minimizing exposure pathways and reducing constituent concentrations.  Future remedial 

actions would not be hindered by the implementation of Alternative S32-3; however, modifications of 
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LUCs and/or the addition or closure of soil venting systems may be required.  Coordination with 

regulatory agencies would be obtainable. 

 

Cost 
 
The estimated present worth total project cost is $217,055 including a capital cost of $94,410, $24,525 

per year for short-term O&M, $7,375 for 5-year reviews and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.   

 
6.4.1.4 Alternative S32-4:  UST Removal, Surface and Subsurface Soil (exceeding PRGs) Removal, 

and LUCs 
 
6.4.1.4.1 Description 
 
Alternative S32-4 would minimize the need for long-term management because the USTs and all surface 

and subsurface soil containing COCs exceeding PRGs would be removed.  Monitoring would consist of 

ensuring LUCs remain in place.  Bulk excavation would be used to remove all impacted surface and 

subsurface soil with COCs exceeding PRGs surrounding sample locations 32SB06 and 32SB07.  The 

excavation would consist of removing soil from the surface down to approximately 37 feet bgs.  The 

estimated excavation would be approximately 1,175 yd3.  After all impacted soil within the excavation 

area containing COCs exceeding PRGs is removed, the excavated area would be backfilled with clean, 

native material, compacted, and a concrete cover installed with no long-term monitoring or maintenance 

required.  Disposal in an off-base TSDF and/or landfill would be used for the excavated soil and USTs 

from Site 32.  Some pretreatment of the excavated soils may be necessary to meet LDRs and would be 

provided by the TSDF, if required.   

 
6.4.1.4.2 Assessment 

 
Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 
Alternative S32-4 would provide protection of human health and the environment by removal and off-base 

disposal of the USTs and all soil containing COCs exceeding PRGs and by minimizing all exposure 

pathways.  Immediate and future risk from any potential industrial land use exposure would be reduced 

by the removal of all impacted soil and its subsequent off-base disposal.  The reliability of excavation and 

off-base disposal is certain in the protection of human health and the environment because the source of 

risk would be permanently removed from the site.  There would be no significant risks to human health 

and the environment during implementation of Alternative S32-4 if normal dust control, runoff control, 

excavation, and transportation procedures are conducted and direct worker contact with impacted soils is 
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minimized.  Therefore, Alternative S32-4 would provide a high level of protection of human health and 

environmental resources both on and off base. 

 

Compliance with ARARs 
 

All ARARs applying to source control and reducing risk to human health and the environment would be 

satisfied by Alternative S32-4.  Alternative S32-4 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, pretreatment of 

excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if required.  

Removal of the USTs would minimize a potential source of contamination.  Constituent exposure and 

chemical-specific ARARs and TBCs for workers and the public would define the degree of worker 

protection and emission control required during implementation of Alternative S32-4. 

 
Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence provided by Alternative S32-4 would be low since 

contaminants are not treated.  However, excavation and off-base disposal of all impacted soils provide 

long-term effectiveness and permanence by minimizing exposure pathways assuming all impacted soil 

exceeding PRGs is identified, excavated, and disposed.  Removal of the USTs as a potential source 

would prevent future contamination of soil once the USTs are removed and for this reason lends to the 

overall long-term effectiveness and permanence of the remedy. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would consist of LUCs and would be expected to last 30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 
 
Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically moving them from the site to a secure landfill.  The toxicity of the excavated constituents may 

be reduced through treatment in an off-base TSDF before landfill disposal.  Minor organic constituent 

residuals would remain below action levels after the implementation of Alternative S32-4.  No treatment 

residuals would be produced by the implementation of Alternative S32-4. 

 
Short-Term Effectiveness 
 
The short-term risk to workers, on-base personnel, and the public from the implementation of 

Alternative S32-4 would be controllable and would result from the excavation, transportation, and off-base 
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disposal of the USTs and impacted soil.  Health and safety issues include dust control, runoff control, and 

proper decontamination procedures.  Construction time to implement Alternative S32-4 would be 

approximately 90 days.  Minimal risk to the community would be expected from excavation, 

transportation, and disposal of USTs and impacted soil.  Alternative S32-4 would be immediately effective 

in minimizing all exposure pathways.  The time required until remedial response objectives are achieved 

is estimated to be less than 1 year. 

 

Implementability 
 

The RPOs associated with Alternative S32-4 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  UST removal and excavation and disposal of Site 32 

soils would require clean, native backfill to replace excavated materials; heavy construction equipment; 

sufficient area for staging/maneuvering; and accommodation for underground utilities.  Excavation may 

be required around utilities.  All components of Alternative S32-4 would be reliable in the protection of 

human health and the environment.  The need for future remedial actions would depend on the 

effectiveness of Alternative S32-4 in minimizing the source areas.  Future remedial actions would not be 

hindered by the implementation of Alternative S32-4; however, modification of LUCs may be required.  

Coordination with regulatory agencies would be obtainable. 

 

Cost 
 

The estimated present worth total project cost is $424,558 including a capital cost of $367,468, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative.   

 

6.4.2 Summary of Site 32 Soil 
 

As part of the detailed analyses of alternatives for Site 32, one alternative involving no action, one 

alternative involving source removal and containment/limited action, one alternative with source removal 

and minimal treatment, and one alternative minimizing long-term management have been evaluated.  

Alternative S32-1 is the only alternative that does not satisfy the threshold criteria to the full extent but is 

retained for comparison purposes.  Alternatives S32-2 through S32-4 provide varying degrees of 

protection and treatment and would be viable for the selection as a preferred alternative.  The relative 

merits of all Site 32 alternatives are evaluated in Section 6.5.   
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6.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 
 
In contrast to the preceding evaluation (Section 6.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1).  Additional discussion of the comparative analysis is provided in Section 2.5. 

 
A summary of the comparative analyses and costs for the Site 32 alternatives is presented in Table 6-9.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 

 
6.5.1 Overall Protection of Human Health and the Environment 
 

This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  

 

The existing exposure pathways to humans for Site 32 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological receptors.  Potential for the 

constituents to leach and impact groundwater is not considered in this FS but will be considered in the 

Site 40 Basewide Groundwater RI/FS.  For an alternative to be protective of human health and the 

environment, it must protect humans from all potential exposure pathways. 

 

Alternatives S32-4 and S32-3 would provide the highest levels of overall protection through UST removal, 

LUCs, and physical removal or treatment of the COCs exceeding PRGs in surface and subsurface soil 

within Site 32, reducing the risks associated with all potential exposure pathways in a short period of time.  

Alternative S32-3 would protect human health and the environment by treatment of organics through in 

situ soil venting. 

 

Alternative S32-2 would provide protection of human health and the environment through LUCs, physical 

removal of the USTs and associated impacted surface soil exceeding PRGs, and containment (by 

covering with concrete) of the remaining impacted soil.  Containment would ensure reduced risk from all 

potential pathways but would not provide active remediation.  This protection would be provided by 

reducing the risk of exposure to soil from ingestion, inhalation, and dermal contact through LUCs.   

 

Table 6-9 presents a summary for the overall protectiveness of human health and the environment for all 

Site 32 alternatives. 



 

 

D
4707993 

6-30
 

C
TO

-0028 

R
ev. 1 

03/26/01 

TABLE 6-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 4 

 

Criteria Alternative S32-1 
No Action 

Alternative S32-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S32-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S32-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

THRESHOLD CRITERIA 
Overall Protection of Human Health and the Environment 
Human Health Protection No reduction in risk. Provides a high level of protection.  LUCs 

reduce risk from residuals.  UST removal, 
soil, excavation, disposal, and a concrete 
cover reduce risk of potential exposure. 

Provides a high level of protection.  LUCs, 
UST removal,  and in situ soil treatment 

reduce risk from residuals. 

Provides highest level of protection.  LUCs 
reduce risk from residuals.  UST removal, 

soil, excavation and disposal reduce risk of 
potential exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Excavation and a concrete cover stop 
fugitive dust.  Natural attenuation reduces 

constituent concentrations of deeper 
impacted soils over time. 

Natural attenuation and soil venting reduce 
constituent concentrations of impacted 

soils over time. 

Excavation and disposal will eliminate or 
reduce all concentration levels in a short 

period of time. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs 

Does not meet ARARs. Meets ARARs by using LUCs to minimize 
exposure pathways. 

Meets ARARs for organics in 2 years. 
LUCs prevent exposure to inorganics. 

Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs 

Not applicable Meets ARARs if proper PPE used during 
excavation, disposal, and construction of a 

concrete cover. 

Meets ARARs if proper PPE used during 
construction of in situ venting system. 

Meets ARARs if proper PPE used during 
excavation and disposal. 

Compliance with Location-
Specific ARARs 

Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 
Reduction in Residual Risk Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

Risk reduced by excavation and disposal 
of surface-impacted soil and UST removal.  

Natural attenuation may decrease 
remaining risk; however, risk due to 

subsurface impacted soil is significant for 
an estimated 30 years. 

Provides medium level of long-term 
residual risk reduction.  Risks reduced by 
soil venting of the impacted soil and UST 
removal.  Any residual concentrations will 

be reduced over time through natural 
attenuation. 

Provides highest level of long-term 
residual risk reduction.  Risk eliminated or 

reduced by UST removal and soil 
excavation and off-site disposal. 
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TABLE 6-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 2 OF 4 

 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S4-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S4-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Long-Term Reliability of 
Controls 

Not applicable Provides a high level of reliability if soil 
cover is maintained. 

Provides a high level of reliability because 
of proven technology, and if the soil cover 

is maintained. 

Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 
Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
contact and incidental 

ingestion are not controlled. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by LUCs 
and a soil cover. 

Direct excavation and disposal of surface-
impacted soil reduce exposure to 

residuals.  Exposure risk reduced by 
LUCs. 

Exposure to residuals is reduced by 
excavation and disposal as well as 

enforced LUCs. 

Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable Soil cover may require replacement or 
repair. 

No technical components required. No technical components required. 

Long-Term Management Not applicable Management required for estimated 30 
years. 

Management required for estimated 30 
years. 

Minimum management required for 
estimated 30 year. 

Reduction of Mobility, Toxicity, or Volume through Treatment 
Amount Destroyed or Treated None Excavated surface soil is disposed of off-

site.  Remaining contaminants may 
naturally attenuate over time.  A soil cover 

is for containment only. 

Organic compound removal is about 90%. All impacted soil exceeding PRGs is 
excavated and disposed.  Removal 

efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by excavation and a 
concrete cover.  Toxicity of excavated soils 

may be reduced in an off-site TSDF.  
Toxicity of remaining soils may be reduced 

through natural attenuation. 

Toxicity is reduced by treatment and 
natural attenuation. Soil venting reduces 

mobility. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Off-site TSDF treatment and natural 
attenuation are irreversible processes. 

Off-site TSDF treatment, soil venting, and 
natural attenuation are irreversible 

processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of 
Residuals Remaining after 
Treatment 

All residuals of organics left 
from natural attenuation. 

Minor organic residuals remain above 
industrial action levels in subsurface soil. 

No residuals remain above industrial 
action levels. 

No residuals remain above industrial 
action levels. 
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TABLE 6-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 32 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 3 OF 4 

 

Criteria Alternative S4-1 
No Action 

Alternative S4-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S4-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S4-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Short-Term Effectiveness 
Community Protection During 
Implementation 

Not applicable Temporary increase in dust emissions 
through excavation of surface soils and 

soil cover installation can be controlled by 
proper construction techniques. 

Temporary increase in dust emissions 
during installation of soil venting system.  
Excavation of soils and soil cover can be 

controlled by proper construction 
techniques. 

Temporary increase in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation 

Not applicable Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 
Environmental Impacts Continued impact from existing 

conditions. 
Excavation of surface soils and soil cover 
installation can generate impacted soil, 

runoff, and fugitive dust. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Time a Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved 

Estimated at 30 years. Estimated at 1 year. Estimated at 3 years. Estimated at 1 year. 

Implementability 
Ability to Construct and 
Operate the Technology 

Not applicable Many contractors available to provide UST 
removal, soil excavation, and concrete 

cover.  Fewer contractors accept impacted 
soil for disposal. 

Many contractors available to construct 
and operate soil venting system and UST 

removal, soil excavation and concrete 
cover.  Fewer contractors accept impacted 

soil for disposal. 

Many contractors available to provide UST 
removal and soil excavation.  Fewer 
contractors accept impacted soil for 

disposal. 

Reliability of Technology Not applicable LUCs are reliable for restricting soil access 
immediately after implementation.  The soil 

cover is reliable upon construction 
completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

venting is a reliable technology for treating 
organic contaminants.  The soil cover  is 
reliable upon construction completion. 

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required 

Easily implementable Implementable Implementable Implementable 
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SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 32 
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Criteria Alternative S4-1 
No Action 

Alternative S4-2 
UST Removal, Surface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Alternative S4-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S4-4 
UST Removal, Surface and 

Subsurface Soil (exceeding PRGs) 
Removal, and LUCs 

Ability to Monitor Effectiveness Not applicable Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation. 

Monitoring indicates excavation 
effectiveness and removal of contaminated 

areas. 

Permitting Requirements Not applicable Transportation and Disposal Permit will be 
required. 

Transportation and Disposal Permit will be 
required.  Permit for air emissions may be 

required. 

Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies 

Not applicable All permits and/or permit modifications are 
obtainable. 

All permits and/or permit modifications are 
obtainable. 

All permits and/or permit modifications are 
obtainable. 

Availability of Services and 
Capabilities 

Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials 

Not applicable Readily available Available Readily Available 

Costb 
Capital Cost $0 $68,044 $94,410 $367,468 
Short-Term O&M $0 $0 $24,525 $0 
Long-Term O&M     
 5-Year Review $7,375 $7,375 $7,375 $7,375 
 Land-Use Controls $0 $2,839 $2,839 $2,839 
Total Project Present Worth 
Cost $18,008 $125,135 $217,055 $424,558 

 
a Does not include testing or treatability studies.  
b Includes capital costs, short- and long-term O&M present worth, and contingency.  Present worth cost details are provided in Appendix E. 
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6.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 
 

This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 

 

Alternatives S32-2 through S32-4 would comply with chemical-specific ARARs and TBCs concerning 

worker and public safety by providing worker protection and emission control during construction and 

operation.  PRGs are numerical values representing chemical-specific ARARs.  Over time, these 

alternatives would meet PRGs within Site 32 by implementation of LUCs which prevent unacceptable 

exposure to covered surface and subsurface soil.  Table 6-9 presents a summary of ARARs compliance 

for each alternative. 

 

6.5.3 Long-Term Effectiveness and Permanence 
 
This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 

concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 

 

Magnitude of Residual Risks 
 
Alternatives S32-3 and S32-4 would provide a higher level of long-term effectiveness and permanence 

than Alternative S32-2 by providing active removal or treatment of all COCs within Site 32 exceeding 

PRGs, thereby reducing residual risk from all impacted soil left at the site.  Alternative S32-4 would be 

expected to minimize all residual risks to acceptable levels to receptors as well as to provide long-term 

reliability through the physical removal and off-base disposal of the USTs and impacted soil.  Alternative 

S32-3 would provide a higher level of long-term effectiveness and permanence due to the in situ 

treatment of the TPH.  Alternative S32-2 would include removal of the USTs and associated surface-

impacted soil and provide containment for any remaining constituents.  No alternative, except No Action, 

for Site 32 would produce or leave residuals requiring treatment and/or disposal posing any future 

potential risk to the environment.  Even though no ecological impact is expected, it is not known what 

long-term effects to the environment may occur.  Alternative S32-2 would minimize risks to the receptors 

from direct exposure to contaminants at depth, but, because it would be only a containment alternative, 

the effectiveness for residual risk reduction and remediation of impacted soil at the surface exceeding 

PRGs would be moderate.  Alternative S32-2 would leave some contaminants untreated; thus, the 

effectiveness for residual risk reduction would be low.  Evaluation, modeling, and sampling would be 

required to determine residual risk reduction by Alternatives S32-2 and S32-3.  Alternative S32-2 would 
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require long-term management.  All alternatives would require 5-year reviews for as long as risk from 

exposure remains.  

 
Adequacy and Reliability of Controls 
 
All alternatives (except No Action) would be adequate and reliable in controlling exposure to any residuals 

that may remain at the site.  Alternatives S32-3 and S32-4 would permanently remove or treat the source 

of risk and, therefore, would require no future controls to prevent exposure for industrial use.  Alternatives 

S32-3 and S32-4 would provide the highest level of reliability and lowest level of future maintenance of 

controls because of the removal or treatment of all or a portion of the impacted soil and the USTs. 

Alternative S32-3 would rely on enhanced biodegradation of contaminants and would not require any 

controls once the treatment is complete.  Alternative S32-2 would involve the use of a concrete cover, 

which would not actively remediate constituents but would be adequate and reliable in controlling 

exposure to any remaining constituents.  Because Alternative S32-2 would reduce the risks through the 

installation of a concrete cover, future maintenance and monitoring of the soil cover would be required.  

 
Table 6-9 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 32 alternative. 

 

6.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 
 

This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 
Alternatives S32-3 and S32-4 would permanently and significantly reduce mobility of chemical 

constituents to the highest level of the alternatives evaluated for Site 32.  Alternatives S32-3 and S32-4 

are considered permanent remedies and are designed to provide the greatest reduction of risk through 

removal.  No COCs at concentrations greater than PRGs would remain at the site under Alternatives 

S32-3 and  S32-4.  Alternative S32-2 would reduce the mobility of impacted soil through containment, but 

would not provide active treatment of remaining soils to reduce toxicity and volume.  Alternative S32-2 

would remove the COCs present in surface soil at concentrations greater than PRGs.  Alternative S32-3 

would decrease toxicity through treatment of the organics more than Alternative S32-2.  All the 

alternatives (except No Action) would include removal of the USTs.  The concentrations of toxic 

constituents may eventually be reduced through natural attenuation.  Neither of the alternatives would 

produce any residuals from treatment (e.g., sludges or soil-washing solutions).   
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Table 6-9 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 32 alternative. 

 
6.5.5 Short-Term Effectiveness 
 
This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 

More complex and involved alternatives would take progressively longer to protect human health because 

of the time needed for UST removal and soil excavation and treatment, and constructing a concrete 

cover.  Alternatives S32-2 and S32-4 have an estimated remedial time to reach objectives of less than 

1 year.  Alternative S32-3 has an estimated remedial time to reach objectives of approximately 2 years.  

Alternatives S32-2 and S32-4 would create short-term risks of worker exposure and the potential of 

fugitive dust during excavation, transportation, and/or concrete cover construction.  These risks appear 

manageable using appropriate engineering and construction management controls.  The environmental 

impacts (e.g., fugitive dust and runoff) would be expected to be minimal during implementation of all 

alternatives.  Engineering controls would minimize any environmental impacts.  Table 6-9 provides a 

summary of the comparative evaluation of the short-term effectiveness, including construction time, 

remedial time to completion, community protection during implementation, and worker protection during 

implementation, of each Site 32 alternative. 

 

6.5.6 Implementability 
 

This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 

All the alternatives would be easily implementable.  Alternatives S32-2 and S32-4 may require Federal, 

state, or local permits because they include excavation, transportation, and off-base disposal of USTs 

and impacted soils.  In addition, any alternative involving phased construction would require appropriate 

integrated scheduling of any required permits and construction.  Alternative S32-3 may require an air 

discharge permit.  Alternatives S32-2 through S32-4 would require coordination with other agencies for 

LUCs and any required permitting.  All remedial technologies are proven and reliable. 

 

Future remedial actions would be easily implementable for Alternative S32-4 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternatives S32-2 and S32-3. 



Rev. 1 
03/26/01 

R4707993 6-37 CTO-0028 

 

Alternative S32-2 would require monitoring of the concrete cover for potential exposure.  Alternative 

S32-4 would not require any long-term monitoring once the remediation is complete.  In addition, 

monitoring for inhalation of fugitive dust would be performed during construction to protect workers and 

determine appropriate PPE.  Exposure from dermal contact and ingestion of soil during construction 

would be minimized by the use of appropriate PPE. 

 

Alternatives S32-2 and S32-4 would require the use of a TSDF/landfill or its services for excavated 

impacted soils.  TSDFs are available and have sufficient capacity to meet the requirements of all 

alternatives.  Equipment, specialists, and materials for all alternatives are readily available. 

 

Table 6-9 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 

services and capacities; and availability of equipment, specialists, and materials, for each Site 32 

alternative. 

 

6.5.7 Cost 
 

This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 

 

The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  Alternative S32-4 has the highest cost, followed by Alternatives S32-3 and 

S32-2, respectively.  Table 6-9 provides the capital, short- and long-term O&M, and total project present 

worth costs for each Site 32 alternative.  Detailed cost estimates for each alternative are provided in 

Appendix E. 

 

6.5.8 State Acceptance 
 

The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments and Navy responses to the comments are provided in Appendix F. 

 

6.5.9 Community Acceptance 
 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS Report and the Proposed Plan for Site 32. 
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7.0 SITE 33 - MIDFIELD MAINTENANCE HANGAR 
 

 

Site 33 is located at the Midfield Maintenance Hangar, Building 1454 (see Figure 1-1).  The site includes 

Building 1454 and the location of the abandoned waste oil tank north of Building 1454.  The Midfield 

Maintenance Hangar was constructed in the mid-1940s to support maintenance service of assigned 

aircraft and line maintenance on transient aircraft.  Activities at this site included engine maintenance, 

corrosion control, and aircraft cleaning.  Maintenance activities typically generated less than 

5 gallons/month of mixed waste paint and stripper, methyl isobutyl ketone (MIBK), MEK, toluene, and 

naphtha. 

 

Oil changes were routinely performed on aircraft as part of the normal maintenance activities.  The waste 

oil from aircraft maintenance was reportedly poured into bowsers (mobile storage tanks) or the 

underground waste oil tank located north of Building 1454 until the tank was abandoned in the 1980s.  

The waste oil was removed from the tank by a contractor for off-base disposal.   

 

In the early 1970s the Ground Support Equipment shop moved from Hangar Building 2941 to the Midfield 

Maintenance Hangar.  The Ground Support Equipment shop was responsible for the maintenance on all 

ground support equipment (e.g., tow tractors, aircraft jacks, and maintenance stands).  The shop routinely 

generated an estimated 30 gallons of waste PD-680 cleaning solvent per month and about 15 gallons of 

waste aircraft cleaning compound per month.  Other wastes generated included lubricating oil 

(20 gallons/month), antifreeze (9 gallons/month), hydraulic fluid (25 gallons/month), and transmission fluid 

(6 gallons/month).  All of these wastes were disposed of either in a bowser or in the underground waste 

oil tank. 

 

The remedial investigation for Site 33 was concluded in 1998, and an RI Report was issued in 1999 

(Tetra Tech NUS, 1999).   

 
7.1 ENVIRONMENTAL CONDITIONS 
 

7.1.1 Nature and Extent of Contamination 
 

The source of chemicals in the surface and subsurface soils at Site 33 can be attributed to maintenance 

activities at the Midfield Hangar for aircraft and ground equipment and a possible release near the former 

underground waste oil tank.  Chemicals detected in the surface and subsurface soils include VOCs, 

SVOCs, pesticides/PCBs, and inorganics (see Figure 1-3 for location of soil borings). 
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The area around the former underground waste oil tank displays the highest number and concentrations 

of all chemicals at the site.  The horizontal extent of the soil impact around the waste oil tank appears to 

be the immediate tank vicinity.  The high number of metals and SVOCs in the soil in that area suggests a 

waste oil source for the soil chemicals.  The deepest soil impact was from pesticide compounds and TPH 

at a depth of 120 to 122 feet bgs in 33SB02, a saturated sample.  The deepest VOC detected in the 

subsurface soil was acetone at a depth of 95 to 97 feet bgs. 

 

Soil at the southeast corner of Building 1454 contains VOC, SVOCs, and inorganics.  The area of impact 

is limited to that corner and concentrations do not exceed regulatory limits.  The deepest sample where 

chemicals were detected in this area was 20 to 22 feet bgs.  The trace detections of TCE and 1,2-DCE 

indicate a solvent source used at the facility for engine parts cleaning. 
 

7.1.2 Risk Assessment Results 

 
Two separate risk evaluations were conducted for Site 33 during the RI (Tetra Tech NUS, 1999).  The first 

risk evaluation considered the concrete pads remain in place and the second risk assessment considered 

the hypothetical removal of the concrete pads overlying the contaminated soil.  It is unlikely that the 

concrete pads will be removed from Site 33, but if they were removed, it is likely clean fill would be used 

to replace the concrete.  Risk assessment results from the RI (Tetra Tech NUS, 1999) are presented for 

surface soil and subsurface soil, assuming the concrete remains in place and for the hypothetical future 

conditions, assuming concrete is removed. 

 
Surface Soil: Assuming Concrete Remains in Place 
 

The concentrations of five analytes (aluminum, arsenic, iron, TPH, and vanadium) exceeded site–specific 

background concentrations and either USEPA Region III RBCs or Florida SCTLs for direct soil exposure 

(residential). These analytes were selected as COPCs and were used to evaluate the human health risks 

associated with the surface soil at Site 33 (Table 7-1). 

 

The RME cancer risk was 3.1 x10-6 for the older child trespasser, 4.8 x 10-6 for the adult trespasser, 

1.4 x 10-5 for the occupational worker, 2.1 x 10-6 for the maintenance worker, 2.7 x 10-7 for the 

construction worker, and 7.8 x 10-5 for the on-site resident (child/adult). The RME cancer risk for the 

construction worker was less than both the USEPA and FDEP target risks.  The RME cancer risk for the 

older child trespasser, the adult trespasser, the occupational worker, the maintenance worker, and the 

on-site resident (child/adult) exceeded the FDEP target risk of 1 x 10-6, but were within the USEPA 

acceptable range of 1 x 10-4 to 1 x 10-6.  Arsenic is the carcinogenic risk driver. 
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TABLE 7-1 
 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN AT SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Chemicals of Potential Concern Surface 

Soil 
Subsurface 

Soil 
Aluminum   
Arsenic   
Iron   
Vanadium   
TPH   

 

The RME noncancer risks were below the USEPA and FDEP target HI of 1.0 for all receptors except the 

on-site resident child.  The RME noncarcinogenic risk for the on-site child was 1.30. 

 
Subsurface Soil: Assuming Concrete Remains in Place 
 

The concentrations of two analytes (arsenic and TPH) exceeded site–specific background concentrations 

and either USEPA Region III RBCs or Florida SCTLs for direct soil exposure (industrial/commercial).  These 

analytes were selected as COPCs and were used to evaluate the human health risk associated with the 

subsurface soil at Site 33.  The conclusions of the baseline human health and ecological risk assessments 

are as follows. 

 

The cancer risk (RME) associated with exposure to subsurface soil (ingestion and dermal contact) for the 

construction worker is 1.7 x 10-7  which is below the USEPA acceptable risk range of 1 x 10-4  to 1 x 10-6  and 

below the FDEP target level of 1 x 10-6. 

 

The noncarcinogenic risk (RME) for the construction worker for exposure to subsurface soils is below the 

USEPA and FDEP target HI of 1.0.  

 

Ecological: Assuming Concrete Remains in Place 
 

The ecological risk assessment identified chromium as a potential risk to biota, mainly through the food 

chain.  However, the quantity and quality of habitat at Site 33 are limited and of poor quality since the site is 

characterized by mowed turfgrass with no trees and heavy human activity.  As a result of the heavy human 

activity and vehicle and aircraft noise, terrestrial wildlife is deterred from using the site.  Although some 

types of wildlife can become accustomed to heavy human activity, no habitat is present on or near the site 

to attract anything but an occasional transient songbird or small mammal.  Reduction in growth, survival, 
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and reproduction of small mammal and bird populations at or near the site is not expected.  Based on this 

information, potential risks to ecological receptors appear to be acceptable. 

 

Hypothetical Future Conditions Assuming Concrete Removal at Site 33 
 

Although it is unlikely the concrete would be removed from Site 33 in the future, exposure to soil beneath 

the concrete was evaluated as surface soil.  The following conclusions were drawn based on this 

scenario. 

 

• The COPCs in surface soil do not pose unacceptable carcinogenic risk to the evaluated 

receptors, according to the USEPA acceptable risk range of 1 x 10-4  to 1 x 10-6. 
 
• For Site 33, all receptors except for the construction worker pose unacceptable RME 

carcinogenic risks using the FDEP acceptable risk of 1 x 10-6.  The CTE carcinogenic risk is 

acceptable for all Site 33 receptors except the on-site resident (child/adult). HIs for Site 33 

receptors were all less than 1.0 under the RME scenario, except for the on-site child resident.  

The on-site child resident HI was 1.27 for the RME case, but 0.18 for the CTE case.  When the 

effect to target organs was evaluated for the on-site child resident, none of the target organs had 

an HI exceeding 1.0. 
 

• Arsenic is the carcinogenic risk driver for Site 33.   
 

• TPH is a noncarcinogenic risk driver for the child resident at Site 33.  The RME noncarcinogenic 

risk for the child receptor was 1.1 at Site 33; the CTE noncarcinogenic risk for this receptor was 

0.38 at Site 33.  For all receptors at Site 33, the TPH HI did not exceed unity.   

 
7.2 REMEDIAL ACTION OBJECTIVES 

 

The objectives and goals for remedial actions at Site 33 provide the basis for selecting RAOs and 

identifying remedial technologies to address unacceptable human health risks associated with direct 

exposure to surface and subsurface soil contamination at the sites.  RAOs addressing groundwater and 

leaching to groundwater will be addressed in the FS for Site 40, Basewide Groundwater.   

 

To establish RAOs, regulatory requirements, or ARARs, are first identified.  RAOs are then defined 

primarily on consideration of ARARs and the results and conclusions of the RI.  Next, action levels, or 

PRGs, for each media of concern are defined.  Volumes of affected media above action levels are then 

calculated.  Finally, general response actions satisfying the RAOs are identified.  The information 
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presented in this section is used to identify and evaluate appropriate remedial technologies for Site 33 

(Section 3.3). 

 

7.2.1 Applicable or Relevant and Appropriate Requirements 

 

ARARs are Federal and state human health and environmental requirements used to define the 

appropriate extent of site cleanup, identify sensitive land areas or land uses, develop remedial 

alternatives, and direct site remediation.  CERCLA and the NCP require remedial actions to comply with 

state ARARs when more stringent than Federal ARARs.  A complete discussion of ARARs is provided in 

Section 2.2.1. 

 

7.2.2 Identification of Remedial Action Objectives 
 

RAOs are defined in USEPA RI/FS Guidance as media-specific goals established to protect human 

health and the environment (USEPA, 1988).  RAOs are based on the COPCs, the exposure pathway, and 

the receptors present at the site.  RAOs are identified for surface and subsurface soil and consider the 

results of the RI (discussed in Section 3.1), particularly the human health and ecological risk 

assessments, as well as the ARARs and TBCs identified in Table 2-2.  

 

For this FS, RAOs have been formulated based on the following criteria: 

 

• Unacceptable human health risk exists for direct exposure to surface or subsurface soil based on 

the current and anticipated future commercial/industrial use of the site. 
 

• State of Florida STCL. 
 

• USEPA Region III RBC values (commercial/industrial land use). 

 

The potential for the leaching of chemicals by rainwater from soils will be evaluated as part of the FS for 

Site 40, Basewide Groundwater.  The current and future use of the property at this site is industrial.  The 

current and future receptors are occupational and construction workers in direct contact with the soil.  

Based on the current and future use receptors, three RAOs have been developed for Site 33.  

 

RAO 1:  To protect human health from carcinogenic and noncarcinogenic risks associated with incidental 

ingestion of, inhalation of, and dermal contact with contaminated soils.   
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RAO 2:  To comply with Federal and state ARARs and TBCs in accordance with accepted USEPA and 

State of Florida guidelines. 

 

RAO 3:  To remove potential contamination sources (UST), reducing potential risks to human health and 

the environment. 

 

7.2.3 Preliminary Remediation Goals 

 

PRGs establish acceptable exposure levels protective of human health and the environment.  PRGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Section 2.2.3 provides the basis for selection of PRGs. 

 

The PRG selection process is summarized below. 

 

1. The State of Florida SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region III SSLs for 

Commercial/Industrial Direct Exposure, whichever is lower, will be used as PRGs. 
 

2. Background concentration will be used as the lower limit for the PRG of inorganic COCs. 

 

Table 7-2 provides a list of the surface and subsurface soil, direct-contact PRGs for Site 33.   

 

7.2.4 Chemicals of Concern 

 

The COCs have been determined by comparing the soil PRG values against the COPC's site-specific 

representative concentration (or maximum value if less than 10 samples).  Any COPC with a site-specific 

representative concentration exceeding the PRG becomes a COC.  The site-specific representative 

concentration determined in the RI has been used in this evaluation.  Table 7-3 shows the COC 

selections for Site 33. 

 

7.2.5 Areas and Volumes of Soil Requiring Remedial Action 

 

The areas and volumes of soil with COCs exceeding PRGs are estimated by comparing the direct contact 

soil PRGs for all COCs to the site-specific analytical data.  This information, in addition to chemical data 

from nearby locations not exceeding PRGs, is used to estimate the areas and volumes of soil requiring 

remedial action.   
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TABLE 7-2 
 

DETERMINATION OF PRGs AT SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Chemical of Potential 

Concern1 
Units 62-777, F.A.C. 

Commercial/ 
Industrial 

SCTL2 

USEPA Region 
III Industrial 

SSLs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5 

Surface Soil 
PRG 

Subsurface 
Soil 

Background5 

Subsurface 
Soil PRG 

Aluminum mg/kg * 200,000 200,000 N 15,848 200,000 27,834 200,000 
Arsenic mg/kg 3.7 3.8 3.7 C 3.2 3.7 6.2 6.2 
Iron mg/kg 480,000 61,000 61,000 N 8,832 61,000 18,110 61,000 
Vanadium mg/kg 7,400 1,400 1,400 N 21.8 1,400 45 1,400 
TPH mg/kg 2,500 NA 2,500 NA NA 2,500 NA 2,500 
 
1Combined list of all COPCs for Site 33.  
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C.  
3USEPA Region III Risk-Based Concentration Table, April 12, 1999.  (Note: 1/10th of the value is used for noncarcinogens).  
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen  
5Table 3-18, GIR, Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two times the mean detected concentration.  
*Chemical is not a health concern for the commercial/industrial exposure scenario.  
mg/kg – milligrams per kilogram  
NA – Not Applicable 
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TABLE 7-3 
 

CHEMICAL OF CONCERN EVALUATION FOR SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
Surface Soil 
 

Representative Concentration1 Chemical of Potential 
Concern Units 

Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Aluminum mg/kg 28,400 -- 28,400 Maximum n<10 200,000 No 
Arsenic mg/kg 3.3 -- 3.3 Maximum n<10 3.7 No 
Iron mg/kg 14,400 -- 14,400 Maximum n<10 61,000 No 
Vanadium mg/kg 39.6 -- 39.6 Maximum n<10 1440 No 
TPH mg/kg 2,340 -- 2,340 Maximum n<10 2,500 No 
 
Subsurface Soil 

 
Representative Concentration1 Chemical of Potential 

Concern Units 
Maximum 
Detected 

Concentration 

Maximum 
Qualifier Value Statistic2 Rationale 

PRG COC 

Arsenic mg/kg 11.5 -- 7.3 95%UCL-T UCL<Max 6.2 Yes 
TPH mg/kg 7,790 -- 7,790 Maximum n<10 2,500 Yes 

 
1 For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average 

value was used in the calculation. 
2 Statistics: Maximum value used since the sample size was <10 samples. 
 95% UCL of log-transformed data (95% UCL-T). 
mg/kg = milligrams per kilogram 
UCL = upper confidence limit 
UCL-T = UCL of log-transformed data 

 

Sample 33SB02 had an arsenic concentration of 11.5 mg/kg (PRG = 6.2 mg/kg) in the sample collected 

at 2-4 feet bgs.  Sample 33SB02 also had TPH concentrations of 7,790 mg/kg (PRG = 2,500 mg/kg) in 

the sample collected at 5-7 feet bgs and 2,980 mg/kg in the duplicate sample collected at 35-37 feet bgs. 

Arsenic was not detected above the PRG in the deeper samples collected at 33SB02, which start at 

5-7 feet bgs.  TPH was not detected above the PRG in 33SB02 in the sample collected at 2-4 feet bgs, 

the samples collected at 10-12 feet bgs and 15-17 feet bgs, and any of the deeper samples, which start at 

60 feet bgs. 

 

Sample 33SB09 had arsenic concentrations of 6.8 mg/kg (PRG = 6.2 mg/kg) in the sample collected at 

14-16 feet bgs and 7.5 mg/kg in the duplicate sample collected at 14-16 feet bgs.  No other samples were 

collected at that location.   

 
Areas and Volumes 

 
The volume of impacted soil at each location, with one or more COCs exceeding PRGs, has been 

calculated by estimating the area and vertical extent of contamination.  The rationale for estimating the 
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area and vertical extent of impacted soil at each location is presented in the following paragraphs.  The 

estimated volume of impacted soil calculated for each location exceeding PRGs is summarized in 

Table 7-4. 

 

The two sample locations with chemical concentrations exceeding PRGs are not clustered in any one 

area and have sample locations between them without chemical concentrations above the PRGs.  

Therefore, the two locations were considered as localized areas of impact. 

 

At sample 33SB02, TPH was detected at a concentration of 7,790 mg/kg at 5-7 feet bgs, but the samples 

collected at 10-12 feet bgs and 15-17 feet bgs did not have TPH concentrations above the PRG; 

therefore, the impact area was estimated to extend to 9 feet bgs (Figure 7-1).  In addition, TPH was 

detected above the PRG in the sample collected at 35-37 feet bgs.  The deeper samples, starting at 

60 feet bgs, did not have impact above the PRG; therefore, the impact was estimated to extend to 

50 feet bgs.  Based on a localized area, the total estimated volume of impact at 33SB02 is 559 yd3.  

Arsenic impact in the sample collected at 2-4 feet bgs would be included in both previous estimated 

volumes of impacted soil.  

 

Sample 33SB09 had arsenic impact above PRG to a depth of 16 feet bgs.  There were no deeper 

samples collected at this location, so the depth of impact was estimated at an additional 5 feet bgs.  

Based on a localized area of 1,257 ft2, the estimated volume of arsenic-impacted soil at 33BS09 is 

558 yd3. 

 

Summary 

 

The Site 33 total estimated volume of contaminated surface and subsurface soil (above PRGs) is 0 yd3 

and 1,117 yd3, respectively.  An additional 442 yd3 of soil would have to be removed to access the deep 

contaminated subsurface soil.  Approximately 1,320 ft2 or 669 yd3 of the impacted soil is covered by 

concrete/asphalt.  Prior to beginning remedial action, soil samples should be collected and analyzed for 

the COCs at each location with soil exceeding PRGs to confirm the estimated volume of impacted soil 

exceeding PRGs. 

 
7.3 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES 

 

The development of remedial alternatives for CERCLA sites consists of identifying GRAs, identifying 

applicable technologies, screening those technologies, and using the selected technologies to develop 

remedial alternatives accomplishing the RAOs identified in Section 3.2. 
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TABLE 7-4 
 

VOLUME OF SOIL EXCEEDING PRGs AT SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

 Contaminated Surface 
Soila 

Contaminated Subsurface 
Soilb 

Uncontaminated 
Soil 

Concrete Covered Building Covered

Location Description   Excavationc Soild Soile 
  radiusf area Vol radiusf area vol vol area vol area vol 
 (mg/kg) @ feet bgs (ft) (ft2) (yd3) (ft) (ft2) (yd3) (yd3) (ft2) (yd3) (ft2) (yd3) 

33SB02 As – 11.5 @2-4 
 TPH – 7,790 @5-7 
 TPH – 2,980 @35-37D

 0 0 10 314 559 23 63 111 0 0 

33SB09 As – 6.8 @14-16 
 As – 7.5 @14-16D 

 0 0 20 1,257 558 419 1,257 558 0 0 

Total Site 33      0    0  1,571 1,117  442 1320 669    0    0 
 
a Contaminated soil exceeding PRGs within 2 feet of ground surface. 
b Contaminated soil exceeding PRGs located from 2 feet bgs down to the water table. 
c Volume of noncontaminated soil located above contaminated subsurface soil that would be excavated during removal of contaminated material. 
d Contaminated soil presently covered by concrete or asphalt. 
e Contaminated soil presently covered by a building. 
f Equivalent Radius 
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The NCP requires a range of remedial alternatives be considered, and SARA emphasizes the use of 

treatment technologies.  Treatment alternatives range from those minimizing the need for long-term 

management to those reducing toxicity, mobility, or volume of contaminants.   

 

7.3.1 General Response Actions 
 

GRAs describe those actions that will satisfy the remedial objectives.  GRAs may include no action, 

minimal action, treatment, containment, removal, disposal, or a combination of these.  Like RAOs, GRAs 

are media specific. 

 

The COCs at Site 33 consist of arsenic and TPH.  Soil contamination extends from the surface to a depth 

of approximately 50 feet bgs.  The total estimated volume of contaminated soil is 1,117 yd3. 

 

The following GRAs apply to contaminated soils at Site 33. 

 

• No action 

• Limited action 

• Containment 

• Treatment 

• Removal 

• Disposal 

 

Soil GRAs are discussed in Appendix C. 

 

7.3.2 Identification and Screening of Remedial Technologies  
 
The purpose of this section is to identify and screen appropriate technologies for remedial alternatives 

addressing the RAOs identified for Site 33.  Each technology is then screened based on site- and waste-

limiting characteristics.  See Section 2.3.2 for additional information. 
 

Table 7-5 presents the remedial technologies/process options applicable for addressing the RAOs for 

Site 33.  This table also presents the results of the screening of those technologies.  The technology 

screening process reduces the number of potentially applicable technologies by evaluating the 

applicability of each technology to site- and waste-limiting factors.  Technologies deemed ineffective or 

not implementable were eliminated from further consideration.  Table 7-6 summarizes the 

technologies/process options passing the screening criteria.  Table 7-6 also shows the RPO selected for 

alternative evaluations.  The RPOs are assembled into remedial alternatives in Section 7.3.4. 
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TABLE 7-5 
 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 33 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 2 

 
General Response 

Action Remedial Technology Process Option Description Screening Result 

No Action No Action None No remedial actions taken.  Five-year review would be required. Retained1 
Minimal action LUCs LUCs LUCs for property in the area of soil contamination would 

include restrictions on excavation/construction and future land 
use.  LUCs include access controls (e.g., fences, security 
guards, warning signs, etc.), institutional controls (e.g., public 
advisories, Base Master Plan notations, etc.), and site 
monitoring to ensure compliance with the provisions of the 
LUCs. 

Retained 

Soil cover Use of soil to provide a physical barrier and to promote 
vegetation. 

Retained 

Clay capping Use of compacted clay over areas of contamination to reduce 
infiltration and provide a physical barrier. 

Retained 

Asphalt capping Application of a layer of asphalt over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Containment Horizontal barriers 

Concrete capping Installation of concrete slabs over areas of contamination to 
reduce infiltration and provide a physical barrier. 

Retained 

Aerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-enriched environment. 

Retained Biological 

Anaerobic degradation In situ degradation of organics using microorganisms in an 
oxygen-deficient environment. 

Eliminated2 

Soil flushing In situ flushing of contaminants using a solvent and an 
injection/extraction well system around contaminated area. 

Eliminated3 

Vapor extraction/bioventing/ 
soil venting 

Uses an induced vacuum created by an extraction/injection well 
system around the contaminated area to desorb, transport, and 
collect volatile organic contaminants above the saturated zone. 

Retained4 

Steam stripping A drilling and steam dispensing system injects steam and hot air 
into soil to remove volatile organic contaminants.  Organics are 
collected at the surface for treatment. 

Eliminated5 

Physical/chemical 

StabiIization/solidification Pressure injection of cement materials into contaminated media 
to immobilize contaminants. 

Eliminated6 

Treatment 
 

Thermal Vitrification Immobilization of inorganic contaminants using electrically 
generated heat by electrodes to convert soils to a 
glass/crystalline product.  High temperatures destroy organics 
through pyrolysis and combustion. 

Eliminated7 
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TABLE 7-5 
 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 33 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 2 OF 2 

 
General Response 

Action Remedial Technology Process Option Description Screening Result 

Removal Excavation Bulk excavation Excavation is the removal of soils using common construction 
equipment such as a high lift and backhoe. 

Retained 

Hazardous landfill Double-lined and capped permanent disposal facility. Eliminated8 
Hybrid landfill Unlined but capped permanent disposal facility. Eliminated8 

On-site landfill 

Nonhazardous landfill Unlined and uncapped permanent disposal facility. Eliminated8 
Hazardous waste landfill  Existing RCRA hazardous waste disposal site.   Retained 

Disposal 

Off-site landfill 
Nonhazardous waste landfill  Existing nonhazardous waste disposal site. Retained 

 
1No Action may not be effective for this site; however, it will be retained as a baseline consideration. 
2Anaerobic biodegradation is not suitable for treating arsenic or TPH. 
3Soil flushing may make arsenic more mobile. 
4Vapor extraction is not suitable for nonvolatile organics such as TPH.  Bioventing/soil venting would be suitable. 
5Steam stripping has limited effectiveness on TPH. 
6Solidification is not effective at decreasing the mobility of organics. 
7The use of vitrification would severely limit potential futures uses. 
8On-site landfills are not a viable option at Site 33 due to the groundwater beneath the site. 
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TABLE 7-6 
 

SOIL TECHNOLOGIES AND PROCESS OPTIONS PASSING PRELIMINARY SCREENING 
FOR SITE 33 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
General Response 

Action Remedial Technology Process Option1 Representative Process Option 

No action No action None None 
Limited action LUCs LUCs LUCs 
Containment Horizontal barriers Soil cover 

Clay capping 
Asphalt capping 
Concrete capping 

Soil cover 

Treatment Physical/chemical Bioventing/Soil Venting Bioventing/Soil Venting 
Removal Excavation Excavation Excavation 
Disposal Off-site landfill Hazardous waste landfill 

Nonhazardous waste landfill 
Nonhazardous waste landfill 

 
1At least one process option was retained as the representative process option for each acceptable remedial technology. 
 

7.3.3 Alternative Range Development 

 

CERCLA requires the selected RPOs to be assembled into alternatives representing a range of treatment 

and containment combinations, as appropriate (USEPA, 1988).  The purpose of providing a range of 

alternatives is to ensure all reasonable GRAs are represented and evaluated.  The range of alternatives 

developed for soils remediation is presented in Table 7-7, and Section 2.3.3 provides a discussion of the 

range of alternatives. 

 

7.3.4 Assembly of Soil Alternatives 

 

Alternatives are developed to provide an appropriate range of options.  Sufficient information is included 

to adequately evaluate and compare alternatives and to determine which alternative would be the most 

appropriate.  Alternatives are developed around USEPA's expectations pertaining to remediation of 

CERCLA sites.  These expectations have been listed in the NCP [40 CFR 300.430(a)(1)(iii) and 

55 FR 8846, March 8, 1990] and are summarized in Section 2.3.4. 

 

The COCs for Site 33 are inorganics (arsenic) from 2 feet bgs down to approximately 16 feet and 

organics (TPH) at 5 to 37 feet bgs.  In addition all alternatives (except No Action) address the removal of 

the UST because it is a potential source of contamination.  Four soil alternatives are assembled into the 

appropriate alternative types for this site, which are listed in Table 7-8.   
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TABLE 7-7 

 
RANGE OF ALTERNATIVES FOR SITE 33 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
Alternative Type 
No Action (Baseline) 
Containment/Limited Action – No or Minimal Treatment 
Treatment – Addresses the Principal Threats 
Treatment – Minimizes Long-Term Management 

 
 

TABLE 7-8 
 

SITE 33 SOIL REMEDIAL ALTERNATIVES 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

Alternative 
Number Alternative Type 

Representative Process 
Options Combined Into 

Alternatives 

Alternative Description 

Alternative S33-1 
No Action 

No Action None • Five-year Reviews. 

Alternative S33-2 
UST Removal 
and LUCs 

Source Removal, 
Containment/Limited 
Action – No or 
Limited Treatment 

LUCs, Remove UST • LUCs including LUCAP and LUCIP. 
• Excavate and remove UST. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S33-3 
UST Removal, 
Soil Venting, and 
LUCs 

Source Removal, 
Containment/Limited
/Treatment Action – 
Treatment 

LUCs, Remove UST, In 
Situ Soil Venting 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of subsurface 

soil adjacent to 33SB02. 
• Excavate and remove UST. 
• Install and operate an in situ soil venting system 

for subsurface soil at location 33SB02. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S33-4 
UST Removal, 
Subsurface Soil 
(exceeding 
PRGs) Removal, 
and LUCs 

Treatment/Bulk 
Removal – 
Minimizes Long-
Term Management 

LUCs, Remove UST, Bulk 
Excavation, Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of subsurface 

soil adjacent to 33SB02 and 33SB09. 
• Demolition and removal/disposal of asphalt and 

concrete pavement. 
• Excavate and remove UST. 
• Excavation/disposal of subsurface soil exceeding 

PRGs at 33SB02 and 33SB09. 
• Backfill excavation with clean fill. 
• Replacement of asphalt or concrete pavement. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 

 
Site 33 alternatives S33-1, S33-2, and S33-4 contain the same RPOs (with the addition of the removal of 

the UST) as Site 3 alternatives S3-1, S3-2, and S3-3, respectively.  Refer to the discussion in 

Section 2.3.4 for a brief description of these alternatives.  Alternative S33-4 contains the same RPOs 

(with the addition of the removal of the UST) as S4-3.  Refer to Section 3.3.4 for a brief description of this 

alternative. 
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7.4 DETAILED ANALYSES OF SOIL ALTERNATIVES 

 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; (3) short-

term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the "modifying" 

criteria in which (1) state acceptance and (2) community acceptance are evaluated.  Descriptions of the 

nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are provided in Appendix D. 

 

7.4.1 Site 33 Alternatives 

 

The four alternatives for Site 33 represent a range of actions including no action, source removal and 

containment/limited action, addressing principal threats, and aggressive actions minimizing the need for 

long-term management.  The four alternatives providing a range of treatment options for Site 33 are listed 

below. 

 
• Alternative S33-1: No Action 

• Alternative S33-2: UST Removal and LUCs 

• Alternative S33-3: UST Removal, Soil Venting, and LUCs 

• Alternative S33-4: UST Removal, Subsurface Soil (exceeding PRGs) Removal, and LUCs 
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7.4.1.1 Alternative S33-1: No Action 

 
7.4.1.1.1 Description 

 

In an FS the No Action alternative serves as a baseline or addresses sites that do not require any active 

remediation.  The No Action alternative assumes that no remedial action would occur and establishes a 

basis for comparison with the other alternatives.  No remedial action, treatment, LUCs, or monitoring of 

conditions would remain or be implemented under the No Action alternative. Natural attenuation, involving 

natural processes such as dilution, adsorption, and chemical reaction within the subsurface materials, 

would be expected to occur over long periods of time but would not be documented. 

 

Under CERCLA Section 121(c), any remedial action resulting in hazardous substances, pollutants, or 

contaminants remaining on-site must be reviewed at least every 5 years.  The 5-year site review typically 

involves an administrative review of site records.  For this FS, Alternative 1 would include 5-year reviews 

for a period of 30 years.  A period of 30 years was chosen for costing purposes only. 

 
7.4.1.1.2 Assessment 

 
Threshold Criteria 

 
Overall Protection of Human Health and the Environment 

 

The No Action alternative would allow unacceptable risks to on-base human health.  This alternative 

would do nothing to effectively isolate constituent sources or prevent exposure to constituents. 

 
Compliance with ARARs 

 

On the basis of protecting human health and the environment, Alternative S33-1 would not satisfy ARARs 

and TBCs, including the SCTLs. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 

 

Alternative S33-1 would provide no long-term effectiveness or permanence for Site 33.  Inorganic and 

organic COCs present in Site 33 would pose a continuing risk to human health.  The magnitude of and 
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potential for residual risk within Site 33 would be relatively unchanged by the No Action alternative.  This 

alternative offers no reduction in risk except over a long period of time as the constituents leach, migrate, 

and attenuate.  The adequacy and reliability of controls component is not applicable for Alternative S33-1 

because no construction, installation, or equipment is associated with the alternative.  The No Action 

alternative would not include provisions for long-term monitoring.  A 5-year review would be required, 

however, to assess the degree of remaining risk. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 

 

The mobility, toxicity, and volume of constituents in Site 33 would not change significantly, and the risk 

posed to human health would be expected to continue because Alternative S33-1 involves no action.  

Natural attenuation involves natural subsurface processes such as dilution, volatilization, biodegradation, 

adsorption, and chemical reactions within the subsurface materials; however, it would not be expected to 

reduce constituent concentrations within the site at rates consistent with remedial objectives. 

 

The target constituents for natural attenuation are TPH as well as inorganics.  The processes of natural 

attenuation and natural biodegradation can provide irreversible treatment.  Natural attenuation is 

estimated to have a limited effect on the reduction of inorganic concentrations contained within Site 33 

soil. 

 
Short-Term Effectiveness 

 

The No Action alternative would provide no short-term effectiveness or short-term risks during the 

implementation of the No Action alternative.  There would be no short-term risks to workers, the 

community, or the environment because no construction or implementation would occur.  There would be 

no implementation time associated with the No Action alternative.  The time required to achieve remedial 

objectives under the No Action alternative is estimated to be greater than 30 years. 

 
Implementability 

 

No technical implementability issues exist because no remedial action would occur.  There is no need to 

coordinate with other agencies or acquire permits.  Services or materials are not required.  Future actions, 

if needed, would not be hindered by the No Action alternative. 
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Cost 

 

The only cost for the No Action alternative is the cost for the 5-year reviews because no remedial action 

would occur.  The estimated present worth total project cost is $18,008, including $7,375 for 5-year 

reviews.  Appendix E presents the estimated cost for implementing this alternative. 

 
7.4.1.2 Alternative S33-2: UST Removal and LUCs 

 
7.4.1.2.1 Description 

 

Alternative S33-2 addresses the principal threats through the removal of the UST and implementation of 

LUCs.  The UST would be excavated and disposed of off-site. LUCs are described in Appendix C.   

 

Impacted soil exists below the surface at sample locations 33SB02 and 33SB09.  Some of the impacted 

subsurface soil surrounding sample location 33SB02 would be removed as part of the UST removal.  

Existing soil cover (e.g., soil, concrete, or asphalt horizontal barrier) over impacted areas will be 

maintained.  Any areas with subsurface soil exceeding the PRGs after the UST removal will require long-

term monitoring.  

 
7.4.1.2.2 Assessment 

 
Threshold Criteria 

 
Overall Protection of Human Health and the Environment 

 

Alternative S33-2 would provide protection to human health and the environment by minimizing all 

exposure pathways through removal of the UST and restricting access to remaining impacted soil by 

LUCs.  LUCs are effective in the protection of human health.  The existing soil cover will protect humans 

and the environment by containment.  There will be no significant risks to human health or the 

environment during implementation of Alternative S33-2; therefore, overall protection of human health 

and environmental resources both on and off base is high. 

 
Compliance with ARARs 

 

All ARARs applying to source control and reducing risk to humans would be satisfied by Alternative S33-2 

if confirmational sampling and analyses determine any source areas greater than 2 feet bgs are stable 
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and relatively stationary. Alternative S33-2 would satisfy chemical- and action-specific ARARs and TBCs 

for achieving remedial objectives including the State of Florida SCTLs by use of LUCs to minimize 

exposure pathways.  Although containment (e.g., the existing soil cover) is not an active remedial 

process, exposure to the constituents would be prevented.  Removal of the UST would minimize a 

potential source of contamination.  Constituent exposure and chemical-specific ARARs and TBCs for 

workers and the public would define the degree of worker protection and emission control required during 

implementation of Alternative S33-2. 

 
Balancing Criteria 

 
Long-Term Effectiveness and Permanence 

 

The degree of long-term effectiveness and permanence provided by Alternative S33-2 would be low since 

contaminants are not treated.  However, surface barriers/containment provides long-term effectiveness 

and permanence in minimizing exposure pathways assuming the existing soil cover (e.g. soil, concrete, or 

asphalt horizontal barrier) is maintained at a depth greater than 2 feet above remaining impacted areas.   

Removal of the UST as a potential source would prevent future soil contamination once the USTs are 

removed and for this reason lends to the overall long-term effectiveness and permanence of the remedy.  

The magnitude and potential of residual risk would be unchanged for on-base receptors, but the exposure 

pathways would be minimized as long as LUCs and the existing soil cover remain in place.  The 

magnitude of constituent concentrations would be reduced as a result of natural attenuation.  Five-year 

reviews would be required to assess the effectiveness of the existing soil cover to contain remaining 

inorganic and organic constituents and the degree of natural attenuation that has taken place. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to impacted soils.  The life 

expectancy for the existing soil cover would be 20 to 30 years; however, the service life of the soil cover 

would be affected by weather and the level of maintenance performed.  Long-term reliability would be 

maintained because natural surface flow patterns would be returned to near original conditions and 

erosion would be minimized.  Long-term management would consist of LUCs and would be expected to 

last 30 years. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 

 

The existing soil cover would reduce the mobility of inorganic constituents that may pose a risk through 

fugitive dust.  The existing soil cover of subsurface soil would minimize exposure pathways but reduction 

of the concentrations of the remaining constituents would rely on natural attenuation.  This alternative 
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would provide a low degree of irreversible treatment through natural attenuation processes.  Minor 

inorganic constituent residuals would remain above action levels after the implementation of Alternative 

S33-2.  The implementation and operation of Alternative S33-2 would produce no treatment residuals. 

 
Short-Term Effectiveness 
 

There would be minimal short-term risk to workers, on-base personnel, and the public from 

implementation of Alternative S33-2 during removal of the UST.  Construction time to implement 

Alternative S33-2 is approximately 6 days.  Alternative S33-2 would be effective in minimizing all 

exposure pathways.  The time required to achieve remedial response objectives by minimizing all 

exposure pathways is estimated to be less than 1 year. 

 
Implementability 
 
The RPOs associated with Alternative S33-2 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs.  Monitoring of the integrity of the existing soil cover would also be required.  O&M 

activities would be of low intensity and may involve regrading, compaction, revegetation, erosion control, 

and monitoring.  All components of Alternative S33-2 would be reliable in the protection of human health.  

The need for future remedial actions would depend on the effectiveness of Alternative S33-2 in 

minimizing exposure pathways and on the reduction of constituent concentrations as a result of natural 

attenuation.  Future remedial actions would not be hindered by the implementation of Alternative S33-2; 

however, modification of LUCs and cover removal/replacement may be required.  Coordination with 

regulatory agencies would be obtainable. 

 
Cost 
 
The estimated present worth total project cost is $103,316 including a capital cost of $46,226, $0 per year 

for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E presents 

the estimated cost for implementing this alternative.   

 
7.4.1.3 Alternative S33-3:  UST Removal, Soil Venting, and LUCs 
 
7.4.1.3.1 Description 

 

This alternative would minimize the need for long-term management through removal of the UST, 

implementation of LUCs, and in situ soil venting.  LUCs are described in Appendix C.  A description of 

in situ soil vesting is provided in Section 3.2.3.1. 
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The in situ soil venting system would treat a surface area of approximately 314 ft2 to a depth of 

approximately 50 feet bgs in the area surrounding sample location 33SB02.  The conceptual design 

would consist of 3 wells installed to a depth of 50 feet bgs with a vapor recovery system and gas phase 

carbon treatment.  The system would operate for approximately 3 years. 

 
7.4.1.3.2 Assessment 

 
Threshold Criteria 

 
Overall Protection of Human Health and the Environment 
 

Alternative S33-3 would provide protection of human health and the environment by minimizing all 

exposure pathways through in situ treatment of location 33SB02 using soil venting, UST removal, and 

LUCs.  The reliability of soil venting would be high in the protection of human health and the environment 

because the source of risk would be permanently removed from the site and/or irreversibly treated in 

place.  There would be no significant risks to human health and the environment during implementation of 

Alternative S33-3 if normal dust control procedures are conducted, the discharge of the soil venting 

system is properly treated, and direct worker contact with impacted soils is minimized; therefore, for 

overall protection of human health and environmental resources both on and off base, Alternative S33-3 

would provide a high level of protection. 

 
Compliance with ARARs 
 

All ARARs applying to source control and reducing the risk to human health would be satisfied by 

Alternative S33-3.  Over time Alternative S33-3 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives on base including the State of Florida SCTLs by treatment of 

organics and minimizing exposure pathways for inorganics.  Removal of the UST would minimize a 

potential source of contamination.  Constituent exposure and chemical-specific ARARs and TBCs for 

workers and the public would define the degree of worker protection and emission control required during 

implementation of Alternative S33-3. 

 
Balancing Criteria 
 
Long-Term Effectiveness and Permanence 
 

The degree of long-term effectiveness and permanence of Alternative S33-3 through in situ soil venting 

would be high assuming (1) all impacted soil near sample location 33SB02 is identified and (2) soil 

venting is successful in treating the organic constituents.  Soil venting would enhance in situ 
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biodegradation and provide long-term effectiveness.  Removal of the USTs as a potential source would 

prevent future soil contamination once the USTs are removed and for this reason lends to the overall 

long-term effectiveness and permanence of the remedy.  Five-year reviews would be required to assess 

the effectiveness of soil venting in removing organic constituents from the soil. 

 

The adequacy and reliability of LUCs would be sufficient to restrict access to remaining impacted soils.  

Existing fencing may require replacement and/or repair as a result of wear, weather damage, vehicular 

accidents, and/or vandalism.  Constituent concentrations and residual risks would decrease with the 

operation of the soil venting system and would continue to decrease after system operation has ceased 

because of the promotion of in situ biodegradation.  Long-term management would consist of LUCs and 

monitoring and would be expected to last 30 years. 

 
Reduction of Mobility, Toxicity, or Volume through Treatment 

 

Soil venting would reduce the toxicity and volume of organic constituents through volatilization, 

biodegradation, and the removal of the constituents from the vadose zone under a vacuum.  Any carbon 

adsorption units used for soil venting offgas capture would require treatment to reduce the volume and 

ensure proper disposal of the adsorbed organic constituents.  Minor organic constituent residuals below 

action levels would remain after implementation and operation of Alternative S33-3; however, these 

residuals would naturally degrade over time through the promotion of in situ biodegradation provided by in 

situ soil venting. 

 
Short-Term Effectiveness 

 

The short-term risk to workers, on-base personnel, and the public from construction of Alternative S33-3 

would be controllable and would result from the removal of the USTs and the installation and operation of 

in situ soil venting.  Health and safety issues include dust control, emissions control, and proper 

decontamination procedures.  Construction time to implement Alternative S33-3 would be approximately 

1 year.  Minimal risk to the community would be expected from in situ soil venting system operation.  The 

time required to achieve remedial response objectives is estimated to be less than 3 years. 

 
Implementability 

 

The RPOs associated with Alternative S33-3 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs.  In situ soil venting would require drilling, trenching, and treatment area construction.  
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O&M activities associated with Alternative S33-3 would be of low intensity, involving periodic sampling 

and analysis of the soil venting system, offgas adsorption material handling and/or treatment, and 

monitoring.  All components of Alternative S33-3 would be reliable in the protection of human health and 

the environment.  The need for future remedial actions would depend on the effectiveness of Alternative 

S33-3 in minimizing exposure pathways and reducing constituent concentrations.  Future remedial 

actions would not be hindered by the implementation of Alternative S33-3; however, modifications of 

LUCs, and/or the addition or closure of soil venting systems may be required.  Coordination with 

regulatory agencies would be obtainable. 

 
Cost 
 
The estimated present worth total project cost is $203,140 including a capital cost of $80,495, 

$24,525 per year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  

Appendix E presents the estimated cost for implementing this alternative. 

 

7.4.1.4 Alternative S33-4:  UST Removal, Subsurface Soil (exceeding PRGs) Removal, and LUCs 
 

7.4.1.4.1 Description 
 

Alternative S33-4 would minimize the need for long-term management because the UST and all 

subsurface soil containing COCs exceeding PRGs would be removed.  LUCs are described in 

Appendix C.  Monitoring would consist of ensuring LUCs remain in place.  Bulk excavation would be used 

to remove all impacted subsurface soil exceeding PRGs.  The excavation would consist of removing soil 

from the surface down to approximately 50 feet bgs.  The estimated excavation would be approximately 

1,559 yd3 of which approximately 1,117 yd3 would be contaminated.  After all impacted soil within the 

excavation areas containing COCs exceeding PRGs is removed, the excavated area would be backfilled 

with clean, native material, compacted, and revegetated or paved with no long-term monitoring or 

maintenance required.  Disposal in an off-base TSDF and/or landfill would be used for the excavated soil 

from Site 33.  The UST would be cleaned and recycled or otherwise properly disposed.  Some 

pretreatment of the excavated soils may be necessary to meet LDRs and would be provided by the 

TSDF, if required.   
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7.4.1.4.2 Assessment 
 

Threshold Criteria 
 
Overall Protection of Human Health and the Environment 
 

Alternative S33-4 would provide protection of human health and the environment by removal and off-base 

disposal of the UST and all soil containing COCs exceeding PRGs and by minimizing all exposure 

pathways.  Immediate and future risk from any potential industrial land use exposure would be reduced 

by the removal of all impacted soil and its subsequent off-base disposal.  The reliability of excavation and 

off-base disposal is certain in the protection of human health and the environment because the source of 

risk would be permanently removed from the site.  There would be no significant risks to human health 

and the environment during implementation of Alternative S33-4 if normal dust control, runoff control, 

excavation, and transportation procedures are conducted and direct worker contact with impacted soils is 

minimized.  Therefore, Alternative S33-4 would provide a high level of protection of human health and 

environmental resources both on and off base. 

 

Compliance with ARARs 

 

All ARARs applying to source control and reducing risk to human health and the environment would be 

satisfied by Alternative S33-4.  Alternative S33-4 would satisfy chemical- and action-specific ARARs and 

TBCs for achieving remedial objectives including the State of Florida SCTLs; however, pretreatment of 

excavated soil may be necessary to meet LDRs which would be provided by the TSDF, if required.  

Removal of the UST would minimize a potential source of contamination.  Constituent exposure and 

chemical-specific ARARs and TBCs for workers and the public will define the degree of worker protection 

and emission control required during implementation of Alternative S33-4. 

 

Balancing Criteria 

 

Long-Term Effectiveness and Permanence 

 

The degree of long-term effectiveness and permanence provided by Alternative S33-4 would be low since 

contaminants are not treated.  However, excavation and off-base disposal of all impacted soil provides 

long-term effectiveness and permanence by minimizing exposure pathways, assuming all impacted soil 

exceeding PRGs is identified, excavated, and disposed.  Removal of the UST as a potential source would 

prevent future soil contamination and for this reason lends to the overall long-term effectiveness and 

permanence of the remedy. 
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The adequacy and reliability of LUCs would be sufficient to restrict access to any residuals remaining in 

the soils.  Long-term management would consist of LUCs and monitoring and would be expected to last 

30 years. 

 

Reduction of Mobility, Toxicity, or Volume through Treatment 

 

Excavation and off-base disposal of all impacted soil would reduce the mobility of constituents by 

physically removing them from the site.  The toxicity of the excavated constituents may be reduced 

through treatment in an off-base TSDF before landfill disposal.  Minor inorganic constituent residuals 

would remain below action levels after the implementation of Alternative S33-4.  No treatment residuals 

would be produced by the implementation of Alternative S33-4. 

 

Short-Term Effectiveness 

 

The short-term risk to workers, on-base personnel, and the public from implementation of Alternative 

S33-4 would be controllable and would result from the excavation, transportation, and off-base disposal of 

impacted soil.  Health and safety issues include dust control, runoff control, and proper decontamination 

procedures.  Construction time to implement Alternative S33-4 would be approximately 90 days.  Minimal 

risk to the community would be expected from excavation, transportation, and disposal of the UST and 

impacted soil.  Alternative S33-4 would be immediately effective in minimizing all exposure pathways.  

The time required until remedial response objectives are achieved is estimated to be less than 1 year. 

 

Implementability 

 

The RPOs associated with Alternative S33-4 would be implementable, and vendors are available to 

conduct this work.  Soil sampling would be required to finalize the extent of impacted soil for the 

placement of LUCs and the areas of excavation.  UST removal and excavation and disposal of Site 33 

soils would require clean, native backfill to replace excavated materials; heavy construction equipment; 

sufficient area for staging/maneuvering; and accommodation for underground utilities.  Excavation may 

be required around utilities.  All components of Alternative S33-4 would be reliable in the protection of 

human health and the environment.  The need for future remedial actions would depend on the 

effectiveness of Alternative S33-4 in minimizing the source areas.  Future remedial actions would not be 

hindered by the implementation of Alternative S33-4; however, modification of LUCs may be required.  

Coordination with regulatory agencies would be obtainable. 
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Cost 

 

The estimated present worth total project cost is $393,959 including a capital cost of $336,869, $0 per 

year for short-term O&M, $7,375 for 5-year reviews, and $2,839 for monitoring of LUCs.  Appendix E 

presents the estimated cost for implementing this alternative. 

 

7.4.2 Summary of Site 33 Soil 

 

As part of the detailed analyses of alternatives for Site 33, one alternative involving no action, one 

alternative involving source removal and containment/limited action, one alternative with source removal 

and minimal treatment, and one alternative minimizing long-term management have been evaluated.  

Alternative S33-1 is the only alternative that does not satisfy the threshold criteria to the full extent but is 

retained for comparison purposes.  Alternatives S33-2 through S33-4 provide varying degrees of 

protection and treatment and would be viable for the selection as a preferred alternative.  The relative 

merits of all Site 33 alternatives are evaluated in Section 7.5.   

 

7.5 COMPARATIVE ANALYSIS FOR SOIL ALTERNATIVES 

 

In contrast to the preceding evaluation (Section 7.4) in which each alternative was analyzed 

independently without consideration of other alternatives, the comparative analysis (presented in this 

section) evaluates the relative performance of each alternative in relation to each specific evaluation 

criterion.  The comparative analysis focuses on the key differences between the alternatives and attempts 

to highlight critical issues of concern to the decision maker in selecting the preferred remedial action.  The 

following sections provide a summary of the key comparative features and performance of each 

site-specific alternative relative to the other alternatives with respect to the CERCLA criteria (see 

Table 1-1).  Additional discussion of the comparative analysis is provided in Section 2.5. 

 

A summary of the comparative analyses and costs for the Site 33 alternatives is presented in Table 7-9.  

This comparison between alternatives is based on the CERCLA evaluation criteria. 

 

7.5.1 Overall Protection of Human Health and the Environment 

 

This evaluation criterion is used to assess whether an alternative provides adequate protection of human 

health and the environment and is described in Appendix D.  
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TABLE 7-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 4 

 

Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

THRESHOLD CRITERIA 
Overall Protection of Human Health and the Environment 

Human Health Protection No reduction in risk. 

Provides a high level of protection.  UST 
removal reduces risk by removing 

potential source.  LUCs reduce risk from 
residuals.   

Provides a high level of protection.  UST 
removal reduces risk by removing potential 
source.  LUCs and treatment reduce risk 

from residuals.   

Provides highest level of protection.  LUCs 
reduce risk from residuals.  UST removal 
and soil excavation and disposal reduce 

risk of potential exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Natural attenuation reduces constituent 
concentrations of deeper impacted soils 

over time. 

Natural attenuation and soil venting reduce 
constituent concentrations of impacted soils 

over time.   

Excavation and disposal will reduce all 
concentration levels in a short period of 

time.  
Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Compliance with Chemical-
Specific ARARs Does not meet ARARs. Meets ARARs using LUCs to minimize 

exposure pathways. 

Meets ARARs for organics in 2 years and 
inorganics by minimizing exposure 

pathways. 
Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs Not applicable Meets ARARs over time. Meets ARARs if proper PPE used during 

construction of in situ venting system. 
Meets ARARs if proper PPE used during 

excavation and disposal. 
Compliance with Location-
Specific ARARs Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Reduction in Residual Risk 
Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

 UST removal reduces risk by removing 
potential source.  Natural attenuation 

may decrease remaining risk; however, 
risk due to subsurface impacted soil is 
significant for an estimated 30 years. 

Provides medium level of long-term residual 
risk reduction.  Risk reduced by soil venting 
of the impacted soil and UST removal. Any 
residual concentrations will be reduced over 
time through natural attenuation; however, 

risk due to subsurface impacted soil is 
significant for an estimated 30 years.  

Provides highest level of long-term 
residual risk reduction.  Risk eliminated or 

reduced by UST removal and soil 
excavation and off-site disposal.  Any 

residual concentrations may be reduced 
over time through natural attenuation. 
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Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Long-Term Reliability of 
Controls Not applicable Provides a high level of reliability if existing 

cover is maintained. 

Provides a high level of reliability because 
of proven technology, and if the existing 

cover is maintained 

Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 

Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
contact and incidental 

ingestion are not controlled. 

Exposure risk reduced by LUCs and the 
existing soil cover. 

Exposure risk reduced by LUCs and the 
existing soil cover. 

Exposure to residuals is reduced by 
excavation and disposal as well as 

enforced LUCs. 
Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable The existing soil cover may require 
replacement or repair.   

The existing  soil cover may require 
replacement or repair.   No technical components required. 

Long-Term Management Not applicable Management required for estimated 
30 years. 

Management required for estimated 
30 years. 

Minimal management required for 
estimated 30 years. 

Reduction of Mobility, Toxicity, or Volume through Treatment 

Amount Destroyed or Treated None 
Remaining contaminants may naturally 
attenuate over time.  The existing soil 

cover is for containment only. 

Organic compound removal is about 90%.  
Inorganic compounds may naturally 

attenuate over time.  The existing soil 
cover is for containment only. 

All impacted soil exceeding Remediation 
Goals is excavated and disposed.  

Removal efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by the existing soil cover.  
Toxicity of remaining soils may be reduced 

through natural attenuation. 

Mobility reduced by the existing soil cover.  
Toxicity is reduced by treatment and 

natural attenuation. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Natural attenuation is an irreversible 
process. 

Soil venting and natural attenuation are 
irreversible processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of  
Residuals Remaining after 
Treatment 

All residuals of inorganics left 
from natural attenuation. 

Minor inorganic and organic residuals 
remain above industrial action levels in 

subsurface soil. 

Residuals of inorganics left from soil 
venting and natural attenuation remain 

above industrial action levels. 

No inorganic residuals remain above 
action levels. 
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Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Short-Term Effectiveness 

Community Protection During 
Implementation Not applicable Not applicable 

Temporary increase in dust emissions during 
installation of soil venting system can be 

controlled by proper construction techniques. 

Temporary increases in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation Not applicable Not applicable 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation and 

ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Environmental Impacts No unacceptable impacts from 
existing conditions. 

No unacceptable impacts from existing 
conditions. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Timea Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved Estimated at 30 years. Estimated at 1 year. Estimated at 3 years. Estimated at 1 year. 

Implementability 

Ability to Construct and 
Operate the Technology Not applicable Many contractors available to remove 

USTs 

Many contractors available to remove USTs 
and construct and operate soil venting 

system. 

Many contractors available to remove 
USTs and provide excavation.  Fewer 

contractors that accept impacted soil for 
disposal. 

Reliability of Technology Not applicable 
LUCs are reliable for restricting soil 

access immediately after 
implementation. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

venting is a reliable technology for treating 
organic contaminants. 

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required Easily implementable Implementable Implementable Implementable 
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Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Ability to Monitor Effectiveness Not applicable 

Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation.  

Monitoring indicates excavation 
effectiveness and removal of contaminated 

areas. 

Permitting Requirements Not applicable None Permit for air emissions may be required. Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies Not applicable All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
Availability of Services and 
Capabilities Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials Not applicable Readily available Available Readily Available 

Costb 
Capital Costs $0 $46,226 $80,495 $336,869 
Short-Term O&M  $0 $0 $24,525 $0 
Long-Term O&M     

5-Year Review $7,375 $7,375 $7,375 $7,375 
Land-Use Controls $0 $2,839 $2,839 $2,839 

Total Project Present Worth 
Cost $18,008 $103,316 $203,140 $393,959 

 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency. Present worth cost details are provided in Appendix E. 
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The existing exposure pathways to humans for Site 33 are dermal contact, inhalation, and incidental 

ingestion.  There are no unacceptable exposure pathways for ecological.  Potential for the constituents to 

leach and impact groundwater is not considered in this FS but will be considered in the Site 40, Basewide 

Groundwater FS.  For an alternative to be protective of human health and the environment, it must protect 

humans from all potential exposure pathways. 

 

Alternative S33-4 would provide the highest levels of overall protection through UST removal, LUCs, and 

physical removal of the COCs exceeding PRGs in subsurface soil within Site 33, reducing the risks 

associated with all potential exposure pathways in a short period of time. 

 

Alternative S33-4 would provide direct and immediate protection, primarily through UST removal, LUCs, 

and the physical removal of all impacted soil exceeding PRGs.  Alternatives S33-3 and S33-2 would 

provide protection of human health and the environment through UST removal, LUCs, and containment 

(by the existing soil/concrete cover) of the remaining impacted soil.  The existing soil/concrete cover 

would ensure reduced risk from all potential pathways but would not provide active remediation.  This 

protection would be provided by reducing the risk of exposure to soil from ingestion, inhalation, and 

dermal contact through LUCs.  Alternative S33-3 would also protect human health and the environment to 

some extent through in situ soil venting.   

 

Table 7-9 presents a summary for the overall protectiveness of human health and the environment for all 

Site 33 alternatives. 

 

7.5.2 Compliance with Applicable or Relevant and Appropriate Requirements 

 

This evaluation criterion is used to determine whether an alternative meets all Federal and state ARARs 

and is described in Appendix D. 

 

Alternatives S33-2 through S33-4 would comply with chemical-specific ARARs and TBCs concerning 

worker and public safety by providing worker protection and emission control during construction and 

operation.  Over time, these alternatives would meet PRGs within Site 33.  Table 7-9 presents a summary 

of ARARs compliance for each alternative. 

 

7.5.3 Long-Term Effectiveness and Permanence 

 

This criterion addresses (1) the effectiveness of an alternative in terms of residual risk remaining at the 

site after response objectives have been completed (e.g., after impacted soil management activities are 
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concluded) and (2) the reliability and maintenance of controls used to manage the risk posed by 

treatment residuals and untreated wastes. 

 

Magnitude of Residual Risks 

 

Alternative S33-4 would provide a higher level of long-term effectiveness and permanence than 

Alternatives S33-2 and S33-3 by providing active removal of impacted soil within Site 33 exceeding 

inorganic PRGs, thereby reducing residual risk from all impacted soil left at the site.  Alternative S33-4 

would be expected to significantly reduce all residual risks to acceptable levels to receptors as well as to 

provide long-term reliability through the physical removal and off-base disposal of impacted soil and the 

UST.  Alternative S33-3 would provide a higher level of long-term effectiveness and permanence than 

Alternative S33-2 due to the in situ treatment of the TPH.  Alternative S33-2 would provide containment 

for any constituents.  Alternatives S33-2 and S33-3 would minimize risks to the receptors from direct 

exposure to contaminants at depth because they are containment alternatives.  Alternatives S33-2 and 

S33-3 would leave some contaminants untreated; thus, the effectiveness for residual risk reduction would 

be low.  Evaluation, modeling, and sampling would be required to determine residual risk reduction by 

Alternatives S33-2 and S33-3.  Alternative S33-2 would require long-term management.  All alternatives 

would require 5-year reviews for as long as risk from exposure remains. 

 

Adequacy and Reliability of Controls 

 

All alternatives (except No Action) would be adequate and reliable in controlling exposure to any residuals 

that may remain at the site.  Alternative S33-4 would permanently remove the source of risk and, 

therefore, would require no future controls to prevent exposure for industrial use.  Alternative S33-4 would 

provide the highest level of reliability and lowest level of future maintenance of controls because of the 

removal and off-base disposal of all of the impacted soil and the UST.  Alternatives S33-2 and S33-3 

would involve the use of an existing soil cover, which does not actively remediate constituents but would 

be adequate and reliable in controlling exposure to any remaining constituents.  Because Alternatives 

S33-2 and S33-3 would reduce the risks through containment, future maintenance and monitoring of the 

cover would be required.   

 

No alternative, except No Action, for Site 33 would produce or leave residuals requiring treatment and/or 

disposal posing any future potential risk to the environment.  Even though no ecological impact is 

expected, it is not known what long-term effects to the environment may occur. 
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Table 7-9 provides a summary of the comparative evaluation of the long-term effectiveness and 

permanence, including magnitude of future residual risk, long-term reliability of controls, prevention of 

exposure to residuals, potential need for replacement of technical components, and long-term 

management requirements, of each Site 33 alternative. 

 

7.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 

 

This criterion addresses the degree to which alternatives permanently and significantly reduce mobility, 

toxicity, or volume of hazardous constituents in the soil and is described in Appendix D. 

 

Alternative S33-4 would permanently and significantly reduce mobility of chemical constituents to the 

highest level of the alternatives evaluated for Site 33.  Alternative S33-4 is considered a permanent 

remedy and is designed to provide the greatest reduction of risk through removal and off-base disposal.  

No COCs at concentrations greater than PRGs would remain at the site under Alternative S33-4.  

Alternatives S33-2 and S33-3 would reduce the mobility of impacted soil through containment, but the 

existing soil cover would not provide active treatment of remaining soils to reduce toxicity and volume.  

Alternative S33-3 would decrease toxicity through treatment of the organics while Alternative S33-2 would 

not.  All the alternatives (except No Action) include removal of the USTs.  The concentrations of toxic 

constituents may eventually be reduced through natural attenuation.  Neither of the alternatives would 

produce any residuals from treatment (e.g., sludges or soil-washing solutions).   

 

Table 7-9 provides a summary of the comparative evaluation of the constituents destroyed; reduction of 

toxicity, mobility, or volume; irreversibility of treatment; and residuals remaining after treatment for each 

Site 33 alternative. 

 

7.5.5 Short-Term Effectiveness 

 

This criterion addresses the effects of each alternative during the implementation and construction 

phases until remedial response objectives are achieved (e.g., cleanup levels are achieved) and is 

described in Appendix D. 

 

More complex and involved alternatives, such as Alternatives S33-3 and S33-4, would take progressively 

longer to protect human health because of the time needed for treatment.  Alternatives S33-2 and S33-4 

have an estimated remedial time to reach objectives of less than 1 year; Alternative S33-3 has an 

estimated time of 3 years.  Alternative S33-4 would create short-term risks of worker exposure and the 

potential of fugitive dust during excavation and transportation.  These risks appear manageable using 
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appropriate engineering and construction management controls.  The environmental impacts 

(e.g., fugitive dust, and runoff) are expected to be minimal during implementation of all alternatives.  

Engineering controls would minimize any environmental impacts.  Table 7-9 provides a summary of the 

comparative evaluation of the short-term effectiveness, including construction time, remedial time to 

completion, community protection during implementation, and worker protection during implementation, of 

each Site 33 alternative. 

 

7.5.6 Implementability 

 

This criterion addresses whether there are any technical problems or administrative issues associated 

with an alternative that would halt or delay the remediation and is described in Appendix D. 

 

All the alternatives would be easily implementable.  Alternative S33-4 may require Federal, state, or local 

permits because it includes excavation, transportation, and off-base disposal of the UST and impacted 

soils.  In addition, any alternative involving phased construction would require appropriate integrated 

scheduling of any required permits and construction.  Alternatives S33-2 through S33-4 would require 

coordination with other agencies for LUCs and any required permitting.  All remedial technologies are 

proven and reliable. 

 

Future remedial actions would be easily implementable for Alternative S33-4 because the site would 

remain at or be returned to original conditions.  Future actions would also be implementable for 

Alternatives S33-2 and S33-3. 

 

Alternatives S33-2 and S33-3 would require monitoring of the existing soil/concrete cover for erosion and 

potential exposure.  Alternative S33-4 would not require any long-term monitoring once the remediation is 

complete.  In addition, monitoring for inhalation of fugitive dust would be performed during construction to 

protect workers and determine appropriate PPE.  Exposure from dermal contact and ingestion of soil 

during construction would be minimized by use of appropriate PPE. 

 

Alternative S33-4 would require the use of a TSDF or landfill for excavated impacted soils.  TSDFs are 

available and have sufficient capacity to meet the requirements of all alternatives.  Equipment, specialists, 

and materials for all alternatives are readily available. 

 

Table 7-9 provides a summary of the comparative evaluation of implementability, including the ability to 

construct and operate the technology; reliability of the technology; ease of implementation of future 

remedial actions; ability to monitor effectiveness; ability to coordinate with other agencies; availability of 
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services and capacities; and availability of equipment, specialists, and materials, for each Site 33 

alternative. 

 

7.5.7 Cost 

 

This criterion addresses the "study estimate" cost for each alternative and is described in Appendix D.  

Costs evaluated include capital, O&M, and present worth. 

 

The estimated total project present worth values reflect a common degree of complexity and/or remedial 

time between the alternatives.  Alternative S33-4 has the highest cost, followed by Alternatives S33-3 and 

S33-2, respectively.  Table 7-9 provides the capital, short- and long-term O&M, and total project present 

worth costs for each Site 33 alternative.  Detailed cost estimates for each alternative are provided in 

Appendix E. 

 

7.5.8 State Acceptance 

 

The state regulatory agency, FDEP, has reviewed and approved the FS.  The FDEP and USEPA 

comments and Navy responses to the comments are provided in Appendix F. 

 

7.5.9 Community Acceptance 

 

The information concerning this modifying criterion will be provided in the ROD following comments on 

the FS report and the Proposed Plan for Site 33. 
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APPENDIX C 
 

GENERAL RESPONSE ACTION DESCRIPTION
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GENERAL RESPONSE ACTIONS 
 

General response actions describe those actions that will satisfy the remedial action objectives.  General 

response actions may include treatment, containment, excavation, extraction, disposal, institutional 

actions, or a combination of these.  Like remedial action objectives, general response actions are 

medium-specific.  General response actions that might be used at a site are initially defined during 

scoping and are refined throughout the RI/FS as a better understanding of site conditions is gained and 

action-specific ARARs are identified. 

 

No Action 
 

The No Action general response action consists of no additional action.  No Action is typically considered 

in an FS to serve as a baseline consideration or to address sites that do not require any active 

remediation.  The No Action baseline condition for NAS Whiting Field consists of access restrictions.  

Access to the base is controlled in accordance with existing Navy regulations including controlled 

entrances on the base and security fencing.  The regulations minimize the potential for accidental contact 

with any portion of the site and are assumed to remain in effect during remediation. 

 

Limited Action 
 

The Limited Action would consist of Land Use Controls (LUCs) and fencing.  LUCs are any restriction or 

control arising from the need to protect human health and the environment or to limit the use of and/or 

exposure to environmentally contaminated media (e.g., soils, surface water, groundwater) at any site on 

NAS Whiting Field.  LUCs include controls on access (e.g., engineered and nonengineered mechanisms 

such as fences, caps, and security guards).  Additionally, LUCs encompasses both affirmative measures 

to achieve the desired control (e.g., night lighting of an area) and prohibitive directives (e.g., no drilling of 

drinking water wells).  LUCs include “institutional controls,” which are nonengineered mechanisms for 

ensuring compliance with necessary land use limitations (e.g., public advisories, Base Master Plan 

notations, and applicable legal restrictions on land or water usage).  Monitoring of soil contamination 

would not be conducted. 

 

Containment 
 

Containment would be used to control access to contaminants in soils.  Containment using horizontal 

barriers, such as soil caps, can be used to minimize dermal contact risks.   
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In Situ Treatment 
 

In situ treatment is the treatment of organic-contaminated soil "in place." In situ treatment allows the soils 

to be treated in place with minimal disturbance and typically includes soil venting when remediating 

organics.   

 

Removal and Disposal 
 

Removal and disposal would consist of excavating the contaminated soils and disposing of them without 

treatment in a disposal site.  Additional excavation would be required to provide access to buried 

contaminated areas. 
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APPENDIX D 
 

CERCLA EVALUATION CRITERIA SUMMARY
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CERCLA EVALUATION CRITERIA 
 

The objective of the individual detailed analyses is to provide adequate information for each alternative to 

facilitate the selection of soil remedial actions at NAS Whiting Field.  During detailed analysis of 

alternatives, soil remedial alternatives are assessed against the nine evaluation criteria outlined in 

USEPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 

(USEPA, 1988).  The evaluation criteria, widely used in CERCLA investigations, are beneficial in 

selecting and reducing the number of remedial alternatives.  Uncertainties associated with specific 

alternatives are included in the evaluation when changes in assumptions or unknown conditions could 

affect the analyses. 

 

A three-phase approach is used in the detailed analyses with the evaluation criteria.  Table 1-1 presents a 

summary of the criteria for detailed analyses of alternatives.  The "threshold" criteria represent the initial 

evaluation step for an alternative.  For an alternative to advance to the next set of criteria, it must (1) be 

protective of human health and the environment and (2) comply with ARARs.  The "balancing" criteria 

constitute the second step in the evaluation stage in which an alternative is assessed as to (1) long-term 

effectiveness and permanence; (2) reduction of mobility, toxicity, or volume through treatment; 

(3) short-term effectiveness; (4) implementability; and (5) cost.  The third and final stage relates to the 

"modifying" criteria in which (1) state acceptance and (2) community acceptance are evaluated.  

Descriptions of the nine CERCLA evaluation criteria based on USEPA guidance (USEPA, 1988) are 

provided below. 

 

Threshold Criteria 
 

Overall Protection of Human Health and the Environment 
 

Evaluation of the overall protectiveness of an alternative focuses on whether a specific alternative 

provides adequate protection and describes how risks associated with the potential site-specific exposure 

pathways are eliminated, reduced, or controlled through treatment, engineering, and/or LUCs.  This 

criterion also allows for consideration of whether an alternative poses any unacceptable short-term 

(during remedial activities) or cross-media impacts.  The overall evaluation of protection draws on the 

assessments conducted under other criteria, especially long-term effectiveness and permanence, 

short-term effectiveness, and compliance with ARARs.  Overall protection from impacted soil is based 

largely on the certainty that the remedy can achieve and maintain cleanup levels or minimize potential 

exposure pathways.  This criterion must be satisfied for an alternative to be considered in the selection 

process. 
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Compliance with ARARs 
 

This evaluation criterion is used to determine whether an alternative specific to the site will satisfy all the 

Federal and state ARARs including compliance with chemical-, action-, and location-specific ARARs.  

Applicable requirements are those cleanup standards, standards of control (technology- or 

activity-based), and substantive environmental protection requirements promulgated under Federal or 

state law that specifically address a situation encountered at NAS Whiting Field.  Relevant and 

appropriate requirements are those Federal and state regulatory requirements that, while not "applicable," 

address problems or situations sufficiently similar to those encountered in NAS Whiting Field and are 

appropriate to the circumstances of release or threatened release.  Chemical-specific ARARs are 

numerically represented by the PRGs.  Action-specific ARARs are represented by such regulations as 

RCRA.  Location-specific ARARs are represented by regulations regarding actions such as floodplain 

management.  The Navy in consultation with the State of Florida and USEPA makes the final 

determination of which requirements are relevant and appropriate.  This criterion must be satisfied for an 

alternative to be considered in the selection process. 

 

Balancing Criteria 
 

Long-Term Effectiveness and Permanence 
 

The evaluation of alternatives under this criterion addresses the results of a remedial action in terms of 

the exposure to risk remaining at the site after RAOs have been satisfied.  This evaluation focuses on the 

extent and effectiveness of controls that may be required to manage risks posed by treatment residuals 

and/or untreated constituents.  The following components of the criterion (USEPA, 1988) described below 

are addressed for each alternative. 

 

• Magnitude of residual risk.  This component provides an assessment of the residual risk (on a 

pathway basis) remaining from treatment residuals and/or untreated constituents at the conclusion of 

remedial activities.  Issues for evaluation of the residual risk include identifying the remaining sources 

of risk and the requirement of a 5-year review. 

 

• Adequacy and reliability.  This component provides an assessment of the adequacy and reliability of 

remedial controls, if any, used to manage treatment residuals or untreated constituents remaining at 

the site.  Issues for evaluation are type and degree of long-term management, long-term monitoring, 

operations and maintenance (O&M) functions, and degree of confidence. 
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Qualitative terms such as “high,” “medium,” “low,” “certain,” and “uncertain” are used to define how well 

an alternative satisfies the requirements of the evaluation criterion in achieving RAOs.  Alternatives must 

be widely used and proven effective to be considered reliable.  An evaluation of the reliability of an 

alternative is required by CERCLA. 

 

Reduction in Mobility, Toxicity, or Volume through Treatment 
 

This evaluation criterion addresses the preference for selecting remedial actions that employ, as their 

principal element, treatment technologies that permanently and significantly reduce mobility, toxicity, 

and/or volume of the constituents in the soil.  This preference is satisfied when treatment is used to 

reduce the principal threats at an area through the destruction of toxic constituents, irreversible reduction 

in constituent mobility, and/or reduction of the total volume of impacted media.   

 

This evaluation focuses on the following specific factors for each alternative as summarized from 

CERCLA guidance (USEPA, 1988): 

 
• The treatment process employed. 

• The amount of hazardous materials destroyed or treated. 

• The degree of expected reduction in mobility, toxicity, or volume. 

• The degree to which the treatment is irreversible. 

• The type and quantity of treatment residuals that will remain following treatment. 

• The degree to which the alternative satisfies the statutory preference for a principal treatment 

element. 

 

Qualitative terms such as “high,” “medium,” “low,” “certain,” and “uncertain” are used to define how an 

alternative satisfies the requirements of the evaluation criterion in achieving the RAOs. 

 

Short-Term Effectiveness 
 

This evaluation criterion addresses the effects of the alternative during the construction, implementation, 

and operational phases of remedial action until remedial objectives (e.g., cleanup levels) are achieved.  

Under this criterion the alternatives are evaluated with respect to their effects on human health and the 

environment during implementation of the remedial action.  The factors below are summarized from 

CERCLA guidance (USEPA, 1988) and are addressed as appropriate for each of the remedial action 

alternatives. 
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• Protection of the community and workers during construction phases.  This aspect of short-term 

effectiveness addresses risk and inconvenience (such as odor) that may result from implementation 

of the proposed soil remedial action.  These considerations include worker and community threats 

during remedial action and the effectiveness and reliability of available worker-protective measures. 

 

• Environmental impacts.  This factor addresses the potential adverse environmental impacts that may 

result from the construction and implementation of an alternative and evaluates the reliability of 

available mitigation measures to prevent or reduce potential impacts. 

 

• Time.  This factor addresses the time required to complete construction, implementation, and O&M 

activities, as well as to achieve remedial objectives.  Estimated remedial times are based on the time 

required to remediate sites with similar conditions, computer modeling, pilot test data, and 

professional judgment. 

 

Qualitative terms such as “high,” “medium,” “low,” “certain,” and “uncertain” are used to define how an 

alternative satisfies the requirements of the evaluation criterion in achieving the RAOs. 

 

Implementability 
 

The implementability criterion addresses the technical and administrative feasibility of implementing an 

alternative as well as the availability of services and materials required during implementation.  This 

criterion involves analysis of the factors below as summarized from CERCLA guidance (USEPA, 1988). 

 

• Technical feasibility 

– Ability to construct and operate the technology includes an evaluation of difficulties and 

uncertainties associated with the alternative. 

– Reliability of the technology focuses on the likelihood that technical problems associated with 

implementation could lead to schedule delays. 

– Ease of undertaking additional remedial action includes a discussion of any future remedial 

actions that may be required and the difficulty of implementing such additional actions.  This 

criterion addresses the ability of the remedy to accommodate future technologies, capacities, or 

changing soil-constituent concentrations. 

– Monitoring considerations concern the ability to monitor the effectiveness of the remedy and 

include the effects of exposure if monitoring is insufficient to detect a system failure.   

 
• Administrative Feasibility 

– Ability to coordinate with other offices and agencies for such requirements as construction 

permits and necessary access to treatment facilities is assessed. 
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• Availability of Services and Treatment 

– Availability of TSDF that have the required capacity is evaluated. 

– Availability of equipment, specialists, and provisions required to perform the remediation is 

evaluated. 

– Availability of sources for competitive services and materials is determined. 

 

Qualitative terms such as “high,” “medium,” “low,” “certain,” and “uncertain” are used to define how well 

an alternative satisfies the requirements of the evaluation criterion in achieving the RAOs. 

 

Cost 
 

The cost criterion addresses the capital costs and annual O&M costs.  Costs are estimates for the scope 

of the remedial action described.  A present worth analysis is used to evaluate remedial alternatives 

occurring over several years.  The estimated present worth of each remedial alternative was determined 

based on a combined interest and inflation rate of 10 percent and a base long-term 

maintenance/monitoring of not greater than 30 years in accordance with current USEPA guidance 

(USEPA, 1991).  Long-term maintenance/monitoring of alternatives begins upon completion of 

remedial actions and achievement of PRGs.  Costs are presented for comparison and evaluation 

purposes only.   

 

The cost estimates are prepared based on information from such sources as the Means Environmental 

Remediation Cost Data – Assemblies (Means, 1999a), the Means Environmental Remediation Cost Data 

– Unit Price (Means, 1999b), estimates for similar Tetra Tech NUS projects, telephone quotes provided 

by vendors, and details provided by treatment facilities personnel.  The O&M costs developed are 

incremental increases over any current system costs.  The procedure for preparing the cost estimate was 

taken from the Remedial Action Costing Procedures Manual (USEPA, 1987).  A discussion of each 

component of the cost criterion is given below. 

 

Capital Costs 

 

Total capital costs are defined as those expenditures required to initiate and implement a remedial action.  

These are short-term costs and are exclusive of costs required to maintain the action throughout the 

project’s lifetime.  These direct costs include construction costs or expenditures for equipment, labor, 

disposal, permits, startup, and materials required during the remedial action installation.  A single 

contingency (10 to 30 percent of present worth project total) is included for each alternative for any bid 

and scope changes.  The bid contingency covers changes during final design and implementation and 

accounts for factors such as economic/bidding climate, contractor's uncertainty regarding liability and 
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insurance on hazardous waste sites, adverse weather, strikes by material suppliers, and geotechnical 

unknowns tending to increase costs associated with constructing a project.  Scope contingencies include 

provisions for inherent uncertainties such as expanding the extent of excavation needed and regulatory or 

policy changes that may affect the initial assumptions. 

 

The cost for engineering design (between 5-20 percent of the capital cost) is included in the capital cost.  

Allowances for price inflation and abnormal technical difficulties are not accounted for in the 

contingencies.   

 

Operations and Maintenance Costs 

 

Short-term costs occur after construction and installation are complete, but before the remedial action is 

complete.  Such costs include labor, monitoring, materials, utilities, energy, disposal, administrative 

support, services, rehabilitation, and progress reviews required to operate and maintain remedial action 

activities.  Long-term annual O&M costs are costs incurred after remediation is complete and may also 

include labor, monitoring, materials, administrative support, and site reviews.  The O&M costs presented 

herein are incremental increases from current system costs for each alternative. 

 

Modifying Criteria 
 

Regulatory Agency Acceptance 
 

This assessment evaluates the technical and administrative issues and concerns that regulators may 

have regarding each alternative.  When regulatory review of the FS report has been completed, the 

response summary to the Proposed Plan and ROD will address this criterion. 

 

Community Acceptance 
 

This assessment evaluates the issues and concerns the public may have regarding each of the 

alternatives.  As with regulatory agency acceptance, this criterion will be addressed in the response 

summary to the Proposed Plan and the ROD when public comments have been received. 




























































































































































































































































	COVER LETTER- APRIL 2, 2001
	Cover Letter - March 27, 2001
	Cover Page
	Title Page
	Foreward
	PE Certification
	Table of Contents
	List of Tables
	List of Figures

	Acronyms
	Executive Summary
	1.0 INTRODUCTION
	1.1 The CERCLA FS Process
	Table 1-1 Criteria for Detailed Analysis of Alternatives

	1.2 Purpose
	1.3 Environmental Conditions
	1.4 Regulatory Setting
	Figure 1-1 Location of RI/FS Sites at NAS Whiting Field
	Figure 1-2 Sites 3, 4, and 32 Soil Boring Location Map
	Figure 1-3 Sites 6 and 33 Soil Boring Location Map
	Figure 1-4 Site 30 Soil Boring Location Map

	1.5 Report Organization

	2.0 SITE 3 - UNDERGROUND WASTE SOLVENT STORAGE AREA
	2.1 Environmental Conditions
	2.1.1 Nature and Extent of Contamination
	2.1.2 Risk Assessment Results
	Table 2-1 Summary of Chemicals of Potential Concern at Site 3


	2.2 Remedial Action Objectives
	2.2.1 Applicable or Relevant and Appropriate Requirements
	Table 2-2 Synopsis of Federal and State ARARs and Guidance for Site 3

	2.2.2 Identification of Remedial Action Objectives
	2.2.3 Preliminary Remediation Goals
	2.2.4 Chemicals of Concern
	2.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 2-3 Determination of PRGs at Site 3
	Table 2-4 Chemical of Concern Evaluation for Site 3
	Figure 2-1 Chemicals of Concern in Surface and Subsurface Soil
	Table 2-5 Volume of Soil Exceeding PRGs at Site 3


	2.3 Development of Remedial Action Alternatives
	2.3.1 General Response Actions
	2.3.2 Identification and Screening of Remedial Technologies
	2.3.3 Alternative Range Development
	Table 2-6 Identification and Screening of Remedial Technologies and  Process Options
	Table 2-7 Soil Technologies and Process Options Passing Preliminary Screening
	Table 2-8 Range of Alternatives

	2.3.4 Assembly of Soil Alternatives
	Table 2-9 Site 3 Soil Remedial Alternatives


	2.4 Detailed Analyses of Soil Alternatives
	2.4.1 Site 3 Alternatives
	2.4.2 Summary of Site 3 Soil

	2.5 Comparative Analysis for Soil Alternatives
	Table 2-10 Summary of Comparative Analysis of Soil Alternatives for Site 3
	2.5.1 Overall Protection of Human Health and the Environment
	2.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	2.5.3 Long-Term Effectiveness and Permanence
	2.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
	2.5.5 Short-Term Effectiveness
	2.5.6 Implementability
	2.5.7 Cost
	2.5.8 State Acceptance
	2.5.9 Community Acceptance


	3.0 SITE 4 - NORTH AVGAS TANK SLUDGE DISPOSAL AREA
	3.1 Environmental Conditions
	3.1.1 Nature and Extent of Contamination
	3.1.2 Risk Assessment Results
	Table 3-1 Summary of Chemicals of Potential Concern at Site 4


	3.2 Remedial Action Objectives
	3.2.1 Applicable or Relevant and Appropriate Requirements
	3.2.2 Identifiation of Remedial Action Objectives
	3.2.3 Preliminary Remediation Goals
	3.2.4 Chemicals of Concern
	3.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 3-2 Determination of PRGs at Site 4
	Table 3-3 Chemical of Concern Evalution for Site 4
	Figure 3-1 Chemicals of Concern in Surface and Subsurface Soil
	Table 3-4 Volume of Soil Exceeding PrGs at Site 4


	3.3 Development of remedial Action Alternatives
	3.3.1 General Response Actions
	3.3.2 Identification and Screening of Remedial Technologies
	3.3.3 Alternative Range Development
	Table 3-5 Identification and Screening of Remedial Technologies and Process Options
	Table 3-6 Soil Technologies and Process Options Passing Preliminary Screening
	Table 3-7 Range of Alternatives
	Table 3-8 Site 4 Soil Remedial Alternatives


	3.4 Detailed Analyses of Soil Alternatives
	3.4.1 Site 4 Alternatives
	3.4.2 Summary of Site 4 Soil

	3.5 Comparative Analysis for Soil Alternatives
	3.5.1 Overall Protection of Human Health and the Environment
	Table 3-9 Summary of Comparative Analysis of Soil Alternatives for Site 4

	3.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	3.5.3 Long-Term Effectiveness and Permanence
	3.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
	3.5.5 Short-Term Effectiveness
	3.5.6 Implementability
	3.5.7 Cost
	3.5.8 State Acceptance
	3.5.9 Community Acceptance


	4.0 SITE 6 - SOUTH TRANSFORMER OIL DISPOSAL AREA
	4.1 Environmental Conditions
	4.1.1 Nature and Extent of Contamination
	4.1.2 Risk Assessment Results
	Table 4-1 Summary of Chemicals of Potential Concern at Site 6


	4.2 Remedial Action Objectives
	4.2.1 Applicable or Relevant and Appropriate Requirements
	4.2.2 Identification of Remedial Action Objectives
	4.2.3 Preliminary Remediation Goals
	4.2.4 Chemicals of Concern
	4.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 4-2 Determination of PRGs at Site 6
	Table 4-3 Chemcial of Concern Evaluation for Site 6
	Figure 4-1 Chemicals of Concern in Surface and Subsurface Soil


	4.3 Development of Remedial Action Alternatives
	Table 4-4 Volume of Soil Exceeding PRGs at Site 6
	4.3.1 General Response Actions
	4.3.2 Identification and Screening of Remedial Technologies
	Table 4-5 Identification and Screening of Remedial Technologies and Process Options for Site 6
	Table 4-6 Soil Technologies and Process Options that Passed Preliminary Screening for Site 6

	4.3.3 Alternative Range Development
	Table 4-7 Range of Alternatives

	4.3.4 Assembly of Soil Alternatives
	Table 4-8 Site 6 Soil Remedial Alternaitves


	4.4 Detailed Analyses of Soil Alternatives
	4.4.1 Site 6 Alternatives
	4.4.2 Summary of Site 6 Soil

	4.5 Comparative Analysis for Soil Alternatives
	4.5.1 Overall Protection of Human Health and the Environment
	Table 4-9 Summary of Comparative Analysis of Soil Alternatives for Site 6

	4.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	4.5.3 Long-Term Effectiveness and Permanence
	4.5.4 Reduction of Mobility, Toxicity, or Volume through Treatment
	4.5.5 Short-Term Effectiveness
	4.5.6 Implementability
	4.5.7 Cost
	4.5.8 State Acceptance
	4.5.9 Community Acceptance


	5.0 SITE 30 - SOUTH FIELD MAINTENANCE HANGAR
	5.1 Environmental Conditions
	5.1.1 Nature and Extent of Contamination
	5.1.2 Risk Assessment Results
	Table 5-1


	5.2 Remedial Action Objectives
	5.2.1 Applicable or Relevant and Appropriate Requirements
	5.2.2 Identification of Remedial Action Objectives
	5.2.3 Preliminary Remediaiton Goals
	5.2.4 Chemicals of Concern
	5.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 5-2 Determination of PRGs at Site 30
	Table 5-3 Chemical of Concern Evaluation for Site 30
	Figure 5-1 Chemicals of Concern in Surface and Subsurface Soil
	Table 5-4 Volume of Soil Exceeding PRGs at Site 30


	5.3 Development of Remedial Action Alternatives
	5.3.1 General Response Actions
	5.3.2 Identification and Screening of Remedial Technologies
	Table 5-5 Identification and Screening of Remedial Technologies and Process Options
	Table 5-6 Soil Technologies and Process Options that Passed Preliminary Screening for Site 30

	5.3.3 Alternative Range Development
	Table 5-7 Range of Alternatives for Site 30

	5.3.4 Assembly of Soil Alternatives

	5.4 Detailed analyses of Soil Alternatives
	Table 5-8 Site 30 Soil Remedial Alternatives
	5.4.1 Site 30 Alternatives
	5.4.2 Summary of Site 30 Soil

	5.5 Comparative Analysis for Soil Alternatives
	5.5.1 Overall Protection Of Human Health And The Environment
	5.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	5.5.3 Long-Term Effectiveness and Permanence
	Table 5-9 Summary of Comparative Analysis of Soil Alternatives for Site 30

	5.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
	5.5.5 Short-Term Effectiveness
	5.5.6 Implementability
	5.5.7 Cost
	5.5.8 State Acceptance
	5.5.9 Community Acceptance


	6.0 SITE 32 - NORTH FIELD MAINTENANCE HANGAR
	6.1 Environmental Conditions
	6.1.1 Nature and Extent of Contamination
	6.1.2 Risk Assessment Results
	Table 6-1 Summary of Chemicals of Potential Concern at Site 32


	6.2 Remedial Action Objectives
	6.2.1 Applicable or Relevant and Appropriate Requirements
	6.2.2 Identification of Remedial Action Objectives
	6.2.3 Preliminary Remediation Goals
	6.2.4 Chemicals Of Concern
	6.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 6-2 Determination of PRGs at Site 32
	Table 6-3 Chemical of Concern Evaluation for Site 32
	Figure 6-1 Chemicals of Concern in Surface and Subsurface Soil

	Table 6-4 Volume of Soil Exceeding PRGs at Site 32

	6.3 Development of Remedial Action Alternatives
	6.3.1 General Response Actions
	6.3.2 Identification and Screening of Remedial Technologies
	6.3.3 Alternative Range Development
	6.3.4 Assembly of Soil Alternatives

	6.4 Detailed Analyses of Soil Alternatives
	Table 6-5 Identification and Screening of Remedial Technologies and Process Options for Site 32
	Table 6-6 Soil Technologies and Process Options Passing Preliminary Screening
	Table 6-7 Range of Alternatives for Site 32
	Table 6-8 Site 32 Soil Remedial Alternatives
	6.4.1 Site 32 Alternatives
	6.4.2 Summary of Site 32 Soil

	6.5 Comparative Analysis for Soil Alternatives
	6.5.1 Overall Protection of Human Health and the Environment
	Table 6-9 Summary of Comparative Analysis of Soil Alternatives for Site 32

	6.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	6.5.3 Long-Term Effectiveness and Permanence
	6.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
	6.5.5 Short-Term Effectiveness
	6.5.6 Implementability
	6.5.7 Cost
	6.5.8 State Acceptance
	6.5.9 Community Acceptance


	7.0 SITE 33 - MIDFIELD MAINTENANCE HANGAR
	7.1 Environmental Conditions
	7.1.1 Nature and Extent of Contamination
	7.1.2 Risk Assessment Results
	Table 7-1 Summary of Chemicals of Potential Concern at Site 33


	7.2 Remedial Action Objectives
	7.2.1 Applicable or Relevant and Appropriate Requirements
	7.2.2 Identification of Remedial Action Objectives
	7.2.3 Preliminary Remediation Goals
	7.2.4 Chemicals of Concern
	7.2.5 Areas and Volumes of Soil Requiring Remedial Action
	Table 7-2 Determination of PRGs at Site 33
	Table 7-3 Chemical of Concern Evaluation for Site 33


	7.3 Development of Remedial Action Alternatives
	Table 7-4 Volume of Soil Exceeding PRGs at Site 33
	Figure 7-1 Chemicals of Concern in Surface and Subsurface Soil
	7.3.1 General Response Actions
	7.3.2 Identification and Screening of Remedial Technologies
	Table 7-5 Identification and Screening of Remedial Technologies and Process Options
	Table 7-6 Soil Technologies and Process Options Passing Preliminary Screening for Site 33

	7.3.3 Alternative Range Development
	7.3.4 Assembly of Soil Alternatives
	Table 7-7 Range of Alternatives for Site 33
	Table 7-8 Site 33 Soil Remedial Alternatives


	7.4 Detailed Analyses of Soil Alternatives
	7.4.1 Site 33 Alternatives
	7.4.2 Summary of Site 33 Soil

	7.5 Comparative Analysis for Soil Alternatives
	7.5.1 Overall Protection of Human Health and the Environment
	Table 7-9 Summary of Comparative Analysis of Soil Alternatives for Site 33

	7.5.2 Compliance with Applicable or Relevant and Appropriate Requirements
	7.5.3 Long-Term Effectiveness and Permanence
	7.5.4 Reduction of Mobility, Toxicity, or Volume Through Treatment
	7.5.5 Short-Term Effectiveness
	7.5.6 Implementability
	7.5.7 Cost
	7.5.8 State Acceptance
	7.5.9 Community Acceptance


	REFERENCES
	APPENDIX A STATE OF FLORIDA (CHAPTER 62-777, F.A.C.) SOIL CLEANUP TARGET LEVELS
	APPENDIX B USEPA REGION III RISK-BASED CONCENTRATION SCREENING TABLE
	APPENDIX C GENERAL RESPONSE ACTION DESCRIPTION
	APPENDIX D CERCLA EVALUATION CRITERIA SUMMARY
	APPENDIX E REMEDIAL ALTERNATIVE COST ESTIMATES
	APPENDIX F RESPONSES TO USEPA AND FDEP DRAFT FS REVIEW COMMENTS

